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PUBLIC NOTICES 





he Director - General, 


India Store Department, Bel vedere- 


road, Lambeth, London, 8.E. 1, invites 
TENDERS for :— 
Scuepute 1.—415 TONS ROLLED 
STEEL JOISTS, of British Manu 
facture, for BRIDGES 
oa 2.—00 TONS LAMINATED SPRING 
Scuepute 8.—TEN LOCOMOTIVE BOILERS, 


Metre Gauge. 
Tenders due as follows :— 
Schedule 1, Ist April, 1930 
Schedule 2, 16th April, 1930. 
Schedule 3, 23rd April, 1930. 
Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each oe. 
5 





A® Ministry. 


DIRECTORATE 
ISEARC 
APPLIC ATIONS are INVITED to fill 


OF SCIENTIFIC 





VACANCIES whic) exist in the 
see pew arch Pool oor od 
(1) SCIENTIFIC OFFICE 


CRS. 
(2) JU NIO SCIENTIFIC OFFICERS. 

The standard aimed at is a ist Class Houours 
Degree, or its equivalent, in Mathematics, Natural 
Sciences (if including Physics), or Engineering. 
Candidates may aprly for the Junior Posts who have 
not yet sat for their final examination, but their 
appointment may be contingent upon the result of 
that examination. One of the officers appointed will 
be required in the first instance to serve at the Air 
Ministry Seaplane Experimental Station at Felix. 
stowe, and the others in the first instance at the Royal 
Aircraft Establishment, Farnborough 

Candidates for the posts of Scientific Officer should 
also have had two years’ experience in research work 
or two years’ practical experience in engineering 
works, Salary £250 plus Civil Service bonus per 
annum, giving a present total remuneration of 
£361 38. p.a. on the scale £250-£20-£350-£20-£450 plus 
bonus, with an efficiency bar at £350 basis. 

The salary for the posts of Junior Scientific Officer 
is £175 plus Civil Service bonus per annum, giving « 
present total remuneration of £265 198. per annum on 
the scale £175-£15-£235 plus bonus per annum. 

Candidates for the above appointments should pre- 
ferably be medically fit for flying duties as observers. 

Preference given, other things being equal, to 
ex-Service men 

The appointments carry superannuation under tbe 
Federated Universities Superannuation Scheme 
Government contribution being 10 per cent. of mean 
of salary scale, individual contribution 5 per cent 


Application should be made on a form to be 
obtained from the CHIEF SUPERINTENDENT, 
Royal Aircraft Establishment, South Farnborough, 
Hants, to whom it should be returned not later than 


5th April 





1930 4625 
({rown Agents for the 
COLONI 


COLONIAL G OV E RNMENT 
APPOINTMENTS. 

APPLIC AsO from qualified candi- 
dates are INVITED for the following 
POST 

M/2065.— ASSISTANT ENGINEER REQUIRED by 
the GOVERNMENT of TANGANYIKA TERRITORY 
for Roads Construction, for a tour of 20 to 30 months’ 
service Salary £480 to £600 a year, according to 
experience and qualifications. Outfit allowance of £30 
on first appointment. Free quarters and passages and 
liberal leave on full salary. Candidates, 28-35 years 
of age, must have had experience of Railway or Road 
Contracting Engineer's Work abroad Must be able 
to undertake the construction of earth and gravelled 
roads, including earthworks, steel, reinforced concrete 
and timber bridges, and auxiliary works. Preferably 
should have had experience of survey and location 
works, and preferably should be Associate Members of 
the Institution of Civil Engineers. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, 
M/2065. 





quoting 
4668 





UNIVERSITY OF RANGOON. 
he High Commissioner 


for Ind is prepared to receive 
APPLIC ATIONS for a TEMPORARY 
APPOINTMENT of LECTURER in 





CIVIL ENGINEERING in the UNI. 
VERSITY COLLEGE, RANGOON, 
Candidates must possess an Honours 


Degree in Civil Engineering and have had experience in 
teaching. Competence in outdoor games desirable 
Age should be preferably not more than 40 years 
Period of engagement nine months from middle of 
June, 1930. Pay according to age, e.g., 25, Rs. 400 a 
month plus overseas pay £20 a month; age 30 years, 
Rs, 650 plus overseas pay £30 a month; age 37 years, 
Rs. 1000 plus overseas pay £40 a month (sterling 
equivalent per annum at present rate of exchange 
approximately £600, £945, £1380 In addition to 
pay, Rangoon allowance will be admissible, (Overseas 
pay is admissible only to an officer of non-Asiatic 
domicile.) Free first-class passage to and from Burma. 
Strict medical examination 

Forms of application and further particulars may 
be obtained (upon request by postcard) from the 
SECRETARY TO THE HIGH COMMISSIONER FOR 


INDIA, Ge neral Department, India House, Aldwych, 
London, W.C Last date for receipt of applications 
th April, 


1930 4659 





° ° _ 
| [niversity College of Swansea. 

The Council invites APPLICATIONS for the 
POST of LECTURER in METALLURGY. Salary 
£500 per annum. The appointment will date from the 
24th April, 1930, or later by arrangement. 

Further particulars may be obtained from the under- 
signed, by whom applications must be received on or 
before Friday, March 28th, 1930. 

EDWIN DREW, 
Registrar. 


Singleton Park, Swansea, 4552 





ancashire Education Com- 


_ MITTEE. 
ASHTON -UNDER-LYNE JUNIOR 
TECHNICAL SCHOOL. 

WANTED, an ASSISTANT MASTER, Graduate in 
Engineering. with works experience, capable of 
taking Pure Science, The master appointed will be 
expected to take an active part in the corporate life 
of the schoo! 

Further particulars and forms of application, which 
should be returned by 29th March, 1930, may 
obtained on receipt of stamped addressed foolscap 
envelope, from the eoeeiene. 

. W. HANDFORTH. 

Education Offices, 


8, Warrington-street, 


Ashton-under-Lyne. 4595 





PUBLIC NOTICES 








(J. 8S. CASWELL.) 


Fusion-Welding of 


The Institute of 





Che Engineer 
Salabisie 
PRINCIPAL CONTENTS OF THIS ISSUE. 
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Service Performance of the Motor Tanker 
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dministrative County of 
LONDON 

The London County Council requires a FULL- 
TIME TEACHER to Take Charge of the Part-time 
Day Classes for Engineering Apprentices and Youths 
in Training at the Tramways Repair Depot, Chariton. 
The classes are under the supervision of the Principal 
of the School of Engineering and Navigation, Poplar, 
and the teacher appointed will be a full-time member 
of the staff of that school. Candidates should be 
graduates in Engineering and be prepared to take 
classes in Engineering Science, Drawing, and Mathe- 
matics, together with some English. Works experi- 
ence will be a recommendation, and, if after the age 
of 21 years, will count towards assessment of com- 
mencing rate of salary. Graduate scale—£276, rising 
by annual increments of £15 to £528. In addition to 
the salary scale a special responsibility allowance may 


be paid. The first increment accrues after two years’ 
teaching service. 
Apply, Education Officer f. 1.), The County Hall, 


wottusater Bridge, 58.E. (stamped addressed 
foolscape envelope necessary), ie form, to be returned 
by 3lst March. Convesing disqualifies. 
AGU H. COX, 
4607 


Clerk of the London County Council 
Bette Urban District Council. 
on ATERWORKS. 

ONTRACT NO. 3 
TO BRITISH MANUPACTU ow RS joc EN 


The Battle Urban District Council are prepared to 
receive TENDERS for the SUPPLY and ERECTION 
of an ELECTRICALLY DRIVEN BORE-HOLE 
PUMP, to be installed at the Powdermill-lane RAVER 
Station, also for TWO SE f ELECTRICALLY 
DRIVEN HORIZONTAL CENTRIFUGAL BOOSTING 

PUMPS, to be installed at the Starrs’ Green Booster 
Station. The plant, which is to be of British manu- 
facture, is to be complete with all Electrical Equip- 
ment and Cable Connections inside the buildings, in 
accordance with the drawings, general conditions and 
specification prepared by the Engineers, Messrs. John 
Taylor and Sons, Caxton House, Westminster, 8.W. 1. 

Copies of the drawings, general conditions, specifica- 
tion and form of Tender may be obtained from the 
offices of the Engineers upon payment of £5 (cheque 





‘TRIFUGAL 





only), which will be returned upon receipt of a bona 
fide Tender. 
Tenders, in sealed envelopes endorsed ‘‘ Tender for 


Pumping Plant,"’ are to be deli pened. st my office on or 
before Noon on 16th day of April, 

The Council does not bind itself to aibot the lowest 
or any Tender. 


F. C. SHEPPARD, ™ 
Clerk. 
6, High-street, Battle, Sussex. 4642 





anchester Corporation. 
The PUBLIC HEALTH COMMITTEE invite 
TENDERS for the CONSTRUCTION of a COVERED 
— RESERVOIR near Abergele, North 


Specification. &c., may be obtained on application 
to the ENGINEER, Waterworks Offices, Town Hall, 
Manchester, on payment of the sum of One Guinea, 
which sum will only be returned on receipt of a bona 
fide Tender and all the drawings and documents lent. 


Administrative County of 
LONDON, 
RIVER GRAYRNEY pepov aan Tt 
EXTENSI( 

The London County Connell. Sates TENDERS for 
the. CONSTRUCTION in CONCRETE of about 4080 
INEAL FEET of OPEN CHANNEL to carry the 

S of the River Graveney, from the west side of 
Hermitage Bridge, Streatham High-road, to the end 
of the existing aqueduct near the Roe Bridge, 
Mitcham-lane, and other WORKS in connection 
therewith. The size of the channel varies from 
8ft. 6in. wide by 5Sft. Gin. deep to 10ft. wide by 
Oft. Gin, deep. With the exception of a short length 
in the Urban District of Mitcham, in the County of 


Surrey, the works are situate in the Borough of 
Wandsworth, in the Administrative County of 
London. 


It will be a condition of the contract that the work 
must be actively commenced by 3ist May, 1930, and 
the contractor must comply, as regards the employ- 
ment of labour, with the terms and conditions laid 
down by the Unemployment Grants Committee. 

The specification, bills of quantities, drawings and 
form of Tender may be obtained on application to the 
Chief Engineer, the Old County Hall, Spriag-gardens, 
8.W.1, upon payment of £10 by cheque, draft, or 
money order to the order of the London County 
Council. This amount will be returnable only if the 
tenderer shall have sent in a bona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained on personal application, 
and the contract documents may be inspected before 
payment of the fee. 

Remittances by post should be addressed to the 
Chief Engineer at the Old County Hall, Spring- 

1. Personal inquiries at Room os. 


The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
of contract and in “The London County Council 

azette.” 


No Tender received by the Clerk of the Gounell at 


the County Halli, te 4 Bridge, 8.E. 1, 
4 p.m. on Monday, the 14th April, 1980, will be 
conside 


The Council does not bind itself to accept the lowest 
or any Tender. 
MONTAGU H. COX, 


4658 Clerk of the London County Council, 





outh Indian Railway Com- 


PANY. LIMITED 

The Digertere are prepared to receive TENDERS for 
the SUPPLY « 

MADGAS yt ROVEMENTS—ELECT aayac ATION, 

TRUCTURAL STEEL WORK. 

Spec seitens and forms of Tender wm be available 
at the Company's Offices, 91, Petty France, West- 
minster, 5.W. 1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited. 
marked ** Tender for Structural Steel Work,’’ with 
the name of the firm tendering, must be left with the 
undersigned not later than Twelve Noon on Friday, the 
4th April, 1930. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A case. which will not be returned, will be made 
of 10s. for each copy of the specification. 

Copies of drawings may be obtained at the 
offices of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 8, Victoria-street, West- 


minster, 58.W. 1 
A. MUIRHEAD, 
Managing Director 
91, Petty France, Westminster, 8.W. 1, 


19th March, 1930. 4669 





tornoway Pier and Harbour 
COMMISSION, 
maRboUs Nowa AT 


ae Stornoway Pier and Harbour Commissioners 
repared receive TENDERS for the CON . 
Ste CTION of REINFORCED CONCRETE 
WHARVES and RELATIVE WORKS 
Drawings and contract documents may be inspected 
on and after ee Sth March, at the offices of the 
and and Nicol, Chartered 
Civil Engineers, 21, Bridge-street, Aberdeen, 
Copies of the contract documents and drawings may 
be obtained on and after 8th March from Messrs 
Henderson and Nicol on payment of the charge of 





£2 2s., which will not be returnable. 
Sealed Tenders, endorsed ** Tender for Harbour 
Improvement Works,’" must be lodged with the 


1930. 
themselves to 


undersigned not later than 11th April, 
The mmissioners do not bind 
accept the lowest or any Tender 


ARCH, MUNRO, 





Secretary, 
Sealed Tenders, endorsed as directed must be Stornoway Pier and Harbour Commissioners. 
delivered not later than the 10th April, 1930. 4654 Town Hall, Stornoway. 4593 
(continued) 


M¢tropolitan Water Board. 
I 1siy. MAIN—GREAT WEST ROAD. 


The Metropolitan Water Board invite TENDERS 
for the LAYING and JOINTING of eporoximatel 
3330 LINEAL YARDS of 18in. CAST IRON MAI 
together with CONNECTIONS and 
WORKS, in the Great vest 
Board's pipe track and Syon-lape, 
trict of Heston and Isleworth, 
Middlesex. 

The drawings and contract documents may be 
inspected without charge at the offices of the Board, 
Chief Engineer’s Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare cory of the bills of quantities, may 
obtained on and after Monday, 24th March, 1930, 
from the Chief Engineer on production of an official 
receipt for the sum of £10, which must be deposited 
with the Accountant to the Board and which will be 
returned on receipt of a bona fide Tender accom- 
panied by all the above-named documents and draw- 
ines (with the exception of the spare copy of the bills 
of quantities, which may be retained by the tenderer). 
Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m. (Saturdays, 
10 a.m and 12 noon). Cheques must be made payable 
to the Metropolitan Water Board and not to indi- 
viduals 

Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed ‘* Tender for 
Main, Great West Road,"’ must be delivered at the 
offices of the Board (Room 122) not later than 11 a.m 
on Monday, 14th April, 1930. 

The Board do not bind themselves to accept the 
lowest or any Tender. 


G. F. STRINGER 
Clerk of the Board. 
Offices of the Board, 


173, Rosebery-avenue, E.C. 1, 
18th March, 1930. 


AIN, 
CONTINGE NT 
Road between the 
in the Urban Dis- 
in the County of 


4653 
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elfast Harbour. 
The Belfast Harbour Commissioners RE- 
QUIRE the SERVICES of an ASSISTANT ENGI- 
NEER having experience in Dredging and Reclamation 


Work and the Construction of Quays, to act as 
Resident Engineer on the New Dock Scheme at 
Belfast. 


Applicants should be Corporate Members of the 
Institution of Civil Engineers, accustomed to 
measuring up and ys out work, and able to make 
examinations by diving, if required, 

Age not to exceed 40 years. 

The position will be a temporary one, and canvass- 
ing the Commissioners will be a disqualification. 

Further information as to the duties involved can 
be obtained from the Harbour Engineer, Mr. T. 8. 
Gilbert, M. Inst. C.E. 

Applications, accompanied by copies of not more 
than three recent testimonials, and stating salary 
required, should be addressed to the undersigned and 
sent in on or before Monday, 3ist March, 1930. 

. WATKINS, 
General Manager and Secretary. 
Harbour Office, Belfast. 


18th March, 1930 4657 





orough of Ilford and Barking 
ToWs N URBAN DISTRICT COUNCIL. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of TWO CLERKS OF WORKS in connection 
with Sewerage Contracts for the Construction of New 
Joint Outfall Sewers in these districts. 

Applicants should have experience in the con 
struction of large concrete and iron pipe sewers in wet 
ground, and be fully capable of setting out, measuring 
up and checking work. 

The appointments will be for approximately 18 
months, and will be terminable by one month's notice 
on_either side. 

The salaries will be £7 per week for one appoint- 
ment and £6 per week for the other appointment. 

Applications, endorsed ‘* Clerk of Works,"’ stating 
age. qualifications, present and previous appoint- 
ments, experience and date when able to commence 
duties, accompanied by copies of not more than three 
recent testimonials, should reach the undersigned not 
later than 10 a.m. on Friday, 4th April, 1930. 

By Order of the Joint Committee of the above 


Authorities, 
ADAM PARTINGTON, 
Clerk to the Joint Committee. 
Ppore. Essex, 
arch, 1930. 


and District 


BY 
WATER BOARD. 
ENGINEER AND MANAGER. 
APPLICATIONS are INVITED oy the APPOINT- 
MENT of a qualified ENGINEER and MANAGER, at 
a salary of £750 per annum, plus £100 a year for the 


use of a motor car. 

Applicants must be Corporate Members of the 
Institution of Civil Engineers and have a thorough 
knowledge of the duties of a Water Engineer, wit 
experience in the design and construction of reservoirs 
with earth embankments, also pumping plant and 
distributien 

The appointment will be subject to three months’ 
notice from either side, and the successful applicant 
will be required to devote the whole of his time to 
the duties of the office 

List of duties and form 
obtained from the undersigned, 
stating age, qualifications and 
panied by copies of three recent 
endorsed ** Engineer and Manager,’ 
later than the 3rd April, 1930. 

RICHARD MOORE, 
C 


Town H all, 
21s 


Joint 


of application may be 
to whom applications, 
experience, accom 
testimonials, and 
must be sent not 


lerk. 


4638 


Bury. 
1930. 


2, Bank-street, 
13th March, 





‘ . re 
ity and County of Kingston- 
N-HI 
APPOINTMENT OF 70 NIOK ENGINEERING 
acenyA NT. 

The Corporation of Kingston- upon-Hull invite 
APPLICATIONS for the POSITION of JUNIOR ENGI- 
NEERING ASSISTANT with experience in Civil 
Engineering. Salary £200 per annum. 

The person appointed will be required to devote his 
whole time to the duties of the office and will be 
required to contribute to the Corporation's Super- 
annuation Fund, and to pass a medical examination. 

Applications, endorsed *‘ Junior Engineering Assis- 
tant *’ and accompanied by copies of three recent testi- 
monials, are to be addressed to the City Engineer, 
Guildhall, Hull, and delivered not later than Noon on 
Wednesday, 26th March 

. 4 THOMAS. 


City Engineer. 
City Engineer's ties, 
Guildhall, Hull, 
13th Ly 1930, 


Metropolitan Water Board. 


4 APPOINTMENT OF A SENIOR ASSISTANT 
ENGINEER AND AN ASSISTANT ENGINEER. 
The Metropolitan Water Board invite wT 

TIONS for the APPOINTMENT of ONE SENIOR 

ASSIST. ANT ENGINEER at a hat geen Oe salary of 
£550 per annum, rising by ann of £25 

to £650 per annum; and ONE. “ASSISTANT ENGL 

NEER at a commencing salary of £425 per annum, 

rising by annual increments—the first four of £25, 

and the last of £15—to £540 per annum. 

Candidates must have had considerable experience 
in the design and maintenance of important water- 
works, including reservoirs, filtration and distri- 
bution works, and in the administration of water- 


works undertakings. 

Applicants must be Corporate Members of the 
Institution of Civil Engineers, and must have had 
responsible experience with the Water Department 
of a Public Authority or with a Water Company. 

The successful applicants will be required to pass 
satisfactorily a medical examination by the Board’s 
Chief Medical Officer, and to undertake to join the 
Board's Superannuation and Provident Fund. 

The appointments will be held during the pleasure 


4634 





of the Board 

Applications, in candidates’ own handwriting, 
stating age and particulars of experience, education, 
training, qualifications and academical degrees, and 
accompanied by copies of three recent testimonials, 


* Senior 


” 


in envelopes endorsed 
or ** Assistant Engineer,” as the 
case may be, to Mr. Henry E. Stilgoe, M. Inst. C.E., 
the Chief Engineer, and must reach the of the 
Board not later than the 27th March, 1930 

Canvassing will be held to be a disqualification. 
G. F. STRIN 

Clerk ‘of the Board. 


should be addressed, 
Assistant Engineer ”’ 


Offices of the Board, 
173, Rosebery-avenue, E.C, 1, 
12th March, 1930. 


he South Metropolitan Gas 


4614 





COMPANY invite APPLICATIONS for the 
POSITION of RESIDENT ENGINEER of their 
Rotherhithe Werks, within half a mile of which the 


house is situated, Full particulars of the appointment 
and its emoluments will be furnished to intending 
applicants in reply to their written inquiries to the 


ur dersigned. 
FRANK DAY, 
Secretary 
south Metropolitan Gas Company, 
09, Old Kent- road, S.E. 15 4666 


he South Metropolitan Gas 


COMPANY invite APPLICATIONS for the 
POSITION of CHTEF DRAUGHTSMAN. Applicants 











nust be competent and experienced in the designing 
of all plant and apparatus used in the production, 
torage and distribution of town gas. The selected 
candidate will be required to pass a medical examina- 
tion, and to re within the Company's area of supply. 
The salary fered is £1000 per annum. Applicants 
should state fully and clearly in chronological date 
the work upon which they have been employed, 
together with all appropriate qualifications. 
estimonials are not to be sent and canvassing will 
disqualify 
All letters should be addressed to the undersigned. 
FRANK DAY, 
Secretary. 
South Metropolitan Gas Company, 
709, Old Kent-road, 8.E. 15. 4665 




















EQUIPMENT & PROGRESS 


N considering ways and means of improving 
business, the question of additional plant 
and the replacing of inefficient machines by 

modern equipment must arise. 


in which financial con- 
to postpone the 


There are cases, however, 
siderations make it 
carrying out of such projects until an indefinite 





necessary 





future date. 


We can obviate such difficulties, however, and 
enable plans to be put into immediate operation, 
by supplying high-class modern plant on special 
payment terms. These terms compare favourably 
with those which can be obtained from Bankers, 


with the additional advantage that all transactions 


are financed by ourselves, thus ensuring the 
strictest privacy. 
Not only Machine Tools, but Engines, Boilers, 


Motors and Plant of every description can be 
supplied. | 
Address all 

confidentially, 


enquiries, which will be treated 


to 





| The Financial Secretary, 


GEO. COHEN, SONS & CO., 
600, Commercial Road East, 
LONDON, E.14. | 


Branches: BELFAST, BIRMINGHAM, NEATH, NEWCASTLE. | 
| SHEFFIELD and BRUSSELS, | 


LTD., 
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THE BALANCING OF ENGINES. By w. £. DALBY, M.A., M. Inst.C.E., 


NEw 


Fite 8. 


too e a vee peerene A 





OC NSS 


F.R.S., University Professor of Engineering, Imperial College of Science. 
Fovurts Epition. viii + 320 pages, 218 diagrams. 21s. net. 
VALVES AND VALVE GEAR MECHANISMS. By w. £. DALBy, 


24s. 


net. 


F.R.S. 


PROPERTIES OF STEAM and Thermodynamic Theory of 


Turbines, including the Callendar Steam Tables. By the late 


H. L. CALLENDAR, F.R.S., Professor of Physics, Imperial College of Science and 
Technology. xii + 532 pages, 36 diagrams. 30s. net. 


ABRIDGED CALLENDAR STEAM TABLES. (Fahrenheit or 


xviii + 366 pages, 202 diagrams. 


Centigrade Units). By the late Professor H. L. CALLENDAR, F.RS. 
Seconp Eprrion. Demy 8vo. Is. net, either edition. 

SURVEYING. by w. N. THOMAS, M.Se., A.M. Inst.C.E., Demonstrator in 
Engineering in the University of Oxford. viii + 536 pages. 25s, net. 

THE FIELD ENGINEER’S HANDBOOK. .,y c. c. WELLS and A. 


Foolsecap 8vo. 


8s. 6d. net. 


Theory. By OSCAR 
Seconp Epition. 


S. CLAY, B.Se. Seconp EpitTion. viii + 227 pages, 71 illustrations. 


REINFORCED CONCRETE DESIGN. vVorvme I. 
FABER, D.Sc., M. Inst. C.E., and P. G. BOWIE, A.M. Inst. C.E. 
xx + 332 pages, 158 diagrams. 14s. net. 
Votume II. Practice. By OSCAR FABER, D.Sce., 
xii + 246 pages, 89 diagrams. 18s. net. 


MODERN ROADS. By H. PERCY BOULNOIS, M. Inst. C.E., Chairman of the 
Council of the Roads Improvement Association, etc. xii + 302 pages, with 13 plates. 
16s. net. 


EIROISISI :DWARD ARNOLD: C CesT 


M. Inst. C.E. Seconp ImMpREssIon. 




















CHILLED CASTINGS, L™* 27, mincine Lane, Lonvon, .c.3 


CHILLED WHEELS 4&6 F k rF N 99 cen vasmvent on 


RAILS FOR ALL 
AND ROLLERS 


INDUSTRIAL 
PURPOSES. 














The Municipality of Malacca, 


STRAITS SETTLEMENTS. 
ASSISTANT ENGINEER. 

The Municipal Commissioners of the Town and Fort 
of Malacca REQUIRE an ASSISTANT ENGINEER 
for their permanent staff, the appointment being in 
the first instance on a three years’ agreement. 

Candidates should be between 23 and 27 years of 
age and unmarried. They must have received a good 
and technical education, and have passed 

A and B of the Assoc. M. Inst. CE 
cuemupetion or possess the Testamur of the Inst. M 
and Cy. E. They must have completed a term of 
apprenticeship with a Chartered Civil Engineer and 
have had experience of Municipal Engineering Work, 
preferably, but not essentially, Waterworks. ~ 

Strict medical examination. 

Salary, 5280 dollars, 5760 dollars and 6240 dollars 
per annum respectively for the three years of the 
agreement and rising thereafter (if service be con- 
tinued) to a maximum of 8640 dollars per annum 
The exchange value of the dollar is 2s. 4d. sterling, 
and the pay of the appointment for the first year is 
therefore £616. There at present no income tax 
An allowance for transport on duty will be granted 
Liberal Provident Fund. Free passage provided, with 
half-pay during the voyage out 

Eight months’ leave on full 
granted after four years’ service 

Applications, stating whether married or single. 
and giving age and place of birth with details of 
education, training and experience and_ referring 
particularly to the requirements mentioned above, and 
accompanied by copies (not originals) of testimonial-, 
to be lodged with Messrs. PEIRCE and WILLIAMs, 


pay is normally 





MM. Inst. C.E., Victoria-street, London, 8.W. 1, 

Agents to the Commissioners, not later than Monday. 

Sist March, 1930. Further particulars, if ——, _ can 

be obtained from the Agents. 2 
SITUATIONS OPEN 

COPIES or Trstrwontars, NOT ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





\ TANTED, Thoroughly Bxvgripaces MAN, About 

30-35 years of age. to Take Charge of Smal! 

Toolroom, making jigs. tools, &c., for automatic 
machinery Address, 4662, The Engineer by 
62 A 





N Rm or ma MANUFACTURING COMPANY on 
he Continent REQUIRES the SERVICES of a 
SUPERVISING ENGINEER, familiar with Steam and 
Electrical Equipment, and preferably with some know- 
ledge of construction. Please give age, education, expe 
rience, salary + ame and knowledge of continental 
languages, if any Correspondence confidential 
Address, 4613, The Engineer Office. 4613 a 





SSISTANT MANAGER WANTED for Small 


é Works near London. State experience and 
salary expected Must invest £250, secured — 
Address, P6830. The Engineer Office. P6880 a 





ENGINEER-AGENT REQUIRED. 
thoroughly experienced in 
Address, stating ex perience 
P6828, The Engineer Office. 
P6828 a 


ONTRACTORS’ 
North-East Coast, 

Break water Construction.- 

age, and salary required, 





with Consider. 


(oer ACCOUNTANT REQUIRED, 
Electrical 


, able practical experience for General 


Instrument Works in London Only applications 
giving particulars of age, experience, and salary 
required will be considered.—-Address, 4636, The 
Engineer (ffice 4636 a 





NGINEER SALESMAN, with Knowledge of Elec 
4 trical Engineering, REQUIRED by a firm of 
repute for the sale of Portable Electric Tools, Welding 
Plants, &c. Applicants with connections among large 
users preferred. Salary and commission,—-Address, 
giving details, references, past experience, P6810, 
The Engineer Office. "6810 A 





es of High-class MACHINE TOOL MAKERS 
REQUIRE TECHNICAL REPRESENTATIVES 

State age, experience, and terms Address, 4637, The 

Engineer (Office. 4687 a 





MA ape TOOLS.—A FIRM a eee 
CHINE TOOL TARE IRES 
SEV ERAL CLEVER DESIGNERS who an a op 
their own initiative to produce complete designs of 
new Machine Tools, or alternatively develop standard 
lines of Tools and stamp same with the hallmark of 
distinction, character and class. Only men possessing 
energy and perseverance, willing to grasp the oppor- 
tunity of specialising for a time on one type of tool, 
and producing the best in the world, need apply for 
these vacancies. The appointments will be permanent 
and progressive. Replies, which will be regarded in 
the highest degree as confidential communications, 
should state age, fullest details of experience and 
achievements for the past ten years, where em gagtores 
at present and in what capacity, salary requir and 
when at liberty.—Address, 4633, The acute pees. 
a 


of 
ERS 





ECHNICAL SALESMAN, Energetic and Having 
experience of High-temrerature Insulating Bricks, 


&c., with good connections among steel works, 
potteries or gasworks.—Address, stating full par- 
ticulars past work, &c., and salary expected, 


P6827, The Engineer Office. P6827 A 





y JELL-KNOWN ENGINEERING COMPANY RE- 
QUIRE young energetic REPRESENTATIVES, 
with experience in modern Crude Oil Engines, for 
London and Home Counties and also North Midlands.— 
Address in first instance, 4632, The Engineer Office 





4632 A 
y= ASSISTANT REQUIRED in Engineering 
and Steel Tank and Boiler Works. Must have 


up-to-date experience in latest methods of production, 
good organiser and capable of handling men.— 
Address, giving experience and salary required, 465 
The Engineer Office 4651 A 





JORKS MANAGER REQUIRED by Firm Manu- 
facturing Small Electrical Components. an 
with first-class production knowledge and capable of 
handling skilled and unskilled labour successfully. 


Remuneration commensurate with ability and past 
record. Birmingham district.—Address, P6820, The 
Engineer Office. P6820 Aa 





JANTED, DRAUGHTSMAN, Capable of Designing 
Structural Steel Work and also taking off 
quantities, detailing and preparing shop drawings. 
&c. Only good men who are capable of checking 
their own work, taking own measurements on site, 
and accustomed to levelling need apply.—Apply by 
letter. stating experience and salary required, to 
SAMUEL BUTLER and CO., Ltd., Albion Works, 
Stanningley, near Leeds. 4663 A 


ANTED, DRAUGHTSMAN, Experienced in the 

Design of Superheated Steam Locomobiles. 

District East Midlands, State age, experience and 

salary required.—Address, 4612, The ae 
a 








RAUGHTSMAN, Experienced in Making Schemes 

of Conveyors and Mechanical Handling Plants for 

coal and other materials, REQUIRED in London. 
Only experienced men need apply. State age, expe- 

rience, and salary.—Address, 4646, The Engineer 
Office. 4646 A 


For continuation of Small Advertise- 
ments see page 4. 
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The Solent Tunnel. 


A FEW days ago the Isle of Wight County Council 
adopted a report of the Parliamentary Committee 
which stated that on financial grounds the question 
of constructing a Solent Tunnel between the Isle of 
Wight and the mainland must be finally dismissed 
as impracticable. The Parliamentary and Railway 
Committee reported that careful consideration had 
been given to the urgent representations of the 
Chamber of Commerce, and that the Committee had 
been in communication with the Lord Privy Seal 
and the Southern Railway upon the question of secur- 
ing their help. In reply, the Lord Privy Seal had 
pointed out that there was no possibility of terms 
higher than those embodied in the Unemployment 
Grants Circular No. 25 being given if the application 
came from a local authority. It was understood 
that the Ministry of Transport placed so low an order 
of priority on the scheme that it would not be pre- 
pared to make any substantial grant from the Road 
Fund. If the scheme were put forward by the rail- 
way company or by any other public utility company 
operating under statutory powers the assistance 
given would depend on the importance attached to 
it by the Unemployment Grants Committee, and 
while it might or might not be substantial if the scheme 
were sponsored by the Southern Railway, it was not 
possible to hold out any hope that material assistance 
would be given, in view of the attitude of the Ministry 
of Transport to the project if it were promoted by a 
public utility company created specially for the 
purpose. Among the objections of the Southern 
Railway Company is the fact that the present cost of 
providing a tunnel would be such as to make it 
unlikely that an adequate return would be forth- 
coming on the capital. The County Council Com- 
mittee has also reported against the scheme. 


The Late Sir Robert Harvey. 


WE regret to have to record that Sir Robert Harvey 
died at Falmouth on Friday, March 14th, at the age of 
eighty-two. Sir Robert was born at Truro, and at the 
age of fourteen his father, Mr. Samuel Harvey, 
apprenticed him to an engineer and ironfounder. 
Subsequently he worked as an improver and journey- 
man in Sir F. Williams’ works at Perran Wharf. It 
was not long before his ability and initiative were 
recognised, and he was sent out to supervise the 
erection of coppermining machinery at Tacopilla, in 
Bolivia. On the completion of this work he proceeded 
to the nitrate fields. In 1875, on the expropriation 
of private speculation, he was appointed engineer-in- 
chief and inspector-general of the mining industries 
of the province of Tarapaca. Subsequently war 
broke out, the Peruvians were defeated, and he found 
himself a prisoner in a Chilean warship. He had a 
narrow escape, but the victors came to the conclusion 
that he was too valuable a person to be executed. 
They confirmed his appointment, ‘which he retained 
until 1881, when he entered into partnership with the 
late Colonel North, with whom he was associated in 
many notable enterprises. The Institution of Civil 
Engineers conferred the Telford Premium on him for 
his description of the iodine plant which he designed 
and erected at the Peruana Works. He also completed 
extensive nitrate works at Buen Retiro, and the works 
of the Liverpool Nitrate Company at Iquique. He 
took a leading part in the development of South 
American industries by the construction of railways 
and waterworks. He was chairman of the Nitrate 
Railways, Ltd., the Antofagasta, Chile and Bolivia 
Railway, Ltd., the Aranes Company, Ltd., the 
Tarapaca Waterworks Company, and several nitrate 
producing companies. For thirty-two years he was 
a director of the Anglo-South American Bank, Ltd. 
He was also largely interested in North’s Navigation 
Collieries, South Wales. 


Electrical Imports. 


In a letter to The Times Sir Hugo Hirst points out 
that whilst the demand for electricity by all sections 
of the public is steadily rising, and whilst the large 
amount of capital expended by the Central Electricity 
Board on generating and transmission plant has 
brought a welcome stream of orders to the manu- 
facturers in the heavy section of the industry, in 
another direction the condition of affairs is most dis- 
quieting. During 1928 the volume of electrical imports 
rose steadily, and during 1929 the value leaped to a 
total of nearly £8,400,000, representing an increase 
of nearly £2,000,000 in one year. The bulk of the 
total, and by far the largest part of the increase, 
was accounted for by electrical goods and apparatus, 
such as wires and cables, batteries, meters, instru- 
ments, and a variety of consuming appliances for 
domestic and general use. Hence it would be seen 
that the wide and ever-increasing market created 
for electrical appliances by the Central Electricity 
Board and the supply undertakings was being cap- 





tured by the foreign manufacturer. While the policy 
of patriotic buying adopted by the Board had secured 
valuable orders in one direction, the absence of any 
such influence in the field of electrical appliances had 
deprived the industry of the expected fruits of its 
enterprise. The situation clearly called for urgent 
treatment. Enterprise or organisation, salesmanship, 
and all the other factors in efficient production were 
powerless against importation by foreign firms which 
enjoyed a huge protected market, and which used the 
British market for what had been appropriately 
described as excursion traffic. British makers were 
equally powerless against the handicap imposed by 
differences in the conditions of labour in this country 
and on the Continent. The policy of patriotic buying 
followed by the Board and many public authorities, 
and which was active enough during the years imme- 
diately after the war, was ineffective to-day over the 
wide range of electrical goods and appliances. What 
was needed was that the protection afforded in one 
direction by the Central Electricity Board be extended 
to the immensely greater market in electrical goods 
and apparatus to enable British industry to secure 
for its workers and the general good the benefits 
arising from British electrical enterprise. 


H.M.S. Acheron. 


On Tuesday, March 18th, there was launched from 
the Woolston yard of John I. Thornycroft and Co., 
Ltd., a British destroyer, H.M.S. * Acheron,”’ which 
in some respects marks an important development in 
the construction of naval vessels. The feature of 
interest in her design is the fact that she is the first 
war vessel to be fitted for the use of high-pressure 
superheated steam, combined with air preheaters. 
Her machinery consists of Parsons turbines driving 
twin screws through reduction gearing, and supplied 
with steam from three Thornycroft boilers. Accord- 
ing to Sir Charles Parsons, her consumption of fuel 
oil should be about } lb. per horse-power hour, or 
almost the same as that of a heavy oil engine of 
equivalent output. Sir Charles has also stated that 
with this consumption she should be from 10 to 15 per 
cent. more economical than her sister ships fitted 
with turbines using half her boiler pressure. The 
“Acheron” is the 10Ist British destroyer built by 
Messrs. Thornycroft. She belongs to the 1927-28 
programme. Her length is 312ft. between perpen- 
diculars, and her designed displacement about 1330 
tons. It is anticipated that her speed will be about 
35 knots. Her armament consists of four 4:7in. 
guns, two 2-pounder pom-poms, five machine guns, 
and eight 2lin. torpedo tubes. The fuel oil capacity 
is 380 tons. 


Electric Power in New Zealand. 


ACCORDING to a paper read by Mr. R. Ogilvie 
Buchanan before the Royal Geographical Society on 
Monday, March 17th, hydro-electric power develop- 
ment in New Zealand has increased considerably 
since the war. During the period 1919 to 1927 
the installed horse-power rose from 49,000 to 
149,000 horse-power, whilst within the last few 
months the first stages of two new stations had been 
put into operation, thereby adding a further 90,000 
horse-power. In comparison with the power produc- 
tion in Canada, for example, which in 1928 had 
5-3 million horse-power of plant in operation, that 
seemed trifling, yet it represented a production of 
0-17 horse-power per head of population, which was 
exceeded by only four countries—Norway, Sweden, 
Canada, and Switzerland. It was, moreover, a very 
small fraction of the potential power of New Zealand. 
Industrial demand in the sense in which it would be 
understood in the United States, Canada, or Sweden, 
did not at present exist. The cities provided the 
major part of the demand for power, which was 
utilised for tramway systems, for numerous small 
industrial enterprises, and especially for public 
lighting and domestic purposes. Rural demand, 
however, formed in New Zealand probably a larger 
proportion of the total demand than in any other 
country, and of that demand the most important 
element was the purely domestic load. It seemed 
unlikely that hydro-electric power would enable New 
Zealand to become an industrial country. Against 
the possession of cheap power and of raw materials 
for certain industries must be set the major problems 
of an adequate supply of cheap iron and the organisa- 
tion of any industry on a scale large enough to secure 
all possible manufacturing economies. The only 
industry that seemed to hold out much hope of 
developing to a size of world importance was the 
manufacture of artificial nitrate, which the experi- 
ence of Norway seemed to prove had least need of a 
large and expanding home market. 


William Beardmore and Co., Ltd. 


WHEN speaking, on Saturday last, March 15th, on 
the occasion of the launch at Dalmuir of a 210ft. twin- 
screw motor yacht for Major Stephen L. Courtauld, 
Mr. H. A. Reincke, the new chairman of William 
Beardmore and Co., Ltd., made reference to the future 
of the firm. Mr. Reincke said that the new manage- 
ment would leave no stone unturned to contribute its 





share to the great basic industries of steel making 
and shipbuilding. The contribution of the new Beard- 
more organisation would be that of a live and vigorous 
firm worthy alike of its past achievements and of the 
traditions of the Scottish steel industry. It was satis- 
factory to state that even in these depressed times the 
Dalmuir yard had shown a small profit for 1929, a fact 
that did great credit to Mr. John Black and his staff. 
The board had approved a scheme for the modernisa- 
tion of the Parkhead works, and money would be spent 
on plant and machinery, so that with increased 
efficiency the firm could confidently hope to secure for 
Parkhead and Scotland a greater proportion of the 
orders which the railway companies and the shipyards 
had to place. Mr. Reincke also mentioned the grow- 
ing interest in oil-electric locomotives, which, he said, 
were proving very suitable for countries with no supply 
of coal. The firm of Beardmore was, he said, a pioneer 
in this special class of work, and it had delivered oil- 
electric locomotives to no less than four continents. 
At present two 360 B.H.P. locomotives were being 
prepared for shipment to India. It was also at Park- 
head that the high-speed heavy oil engines for the 
Government airship R 101 were built. The new yacht 
to which we have referred was named the “ Virginia,” 
and her principal dimensions are as follows : 
Length, 210ft.; beam, 29ft. 6in.; depth, 17ft. 6in. 
She has been built to the design of Messrs. G. L. , 
Watson and Co., of Glasgow, and will be propelled by 
two of the latest type Sulzer engines with a designed 
output of about 620 8.H.P. at 200 r.p.m. The heat 
from the exhaust gases will be recovered in Clarkson 
duplex thimble-tube boilers. 


The Late Dr. Hermann Blohm. 


SHIPBUILDERS and marine engineers in this country 
no less than those of Germany will have learnt with 
regret of the recent death at Hamburg of Dr. Hermann 
Blohm, the senior partner of the well-known Hamburg 
firm, Blohm and Voss. Dr. Blohm was born at 
Lubeck in 1848, and at the time of his death was in 
his eighty-second year. His apprenticeship was 
served with an engineering firm in Lubeck, after which 
he studied at the technical high schools of Berlin, 
Hanover and Zurich. On completing his theoretical 
training he worked as an engineer in shipyards at 
Rostock and Hamburg, and also spent some time in 
British shipyards and engine works. In 1877, in 
association with Ernst Voss, the shipyard of Blohm 
and Voss was founded at Hamburg. It grew rapidly 
in succeeding years and ultimately became the most 
important shipbuilding firm in Germany. The 
original yard was a very small one, and the first ship 
launched was a sailing vessel of 1000 tons. The 
present yard is very extensive, and over one million 
tons of shipping have been built in it. The firm 
rapidly gained a reputation for good and reliable 
work, and Blohm and Voss were entrusted with the 
building of the world’s largest liners. The yard took 
its part in carrying out the programme of German 
naval construction, but it is more closely allied with 
the rise and development of the Hamburg-American, 
Norddeutscher Lloyd and other fleets and their 
rebuilding since the war. In this connection it is of 
interest to recall that the new 50,000-ton Nord- 
deutscher Lloyd liner “ Europa,”’ which was recently 
built and engined by Blohm and Voss, is now on her 
maiden voyage to New York. She carries some 2000 
passengers, and on her recent trials in the North Sea 
made an average speed of over 27} knots in rough 
weather. 


The Re-opening of Vickers-Armstrong’s 
Yard at Walker-on-Tyne. 


WE are now able to give further particulars with 
regard to the reopening of Vickers-Armstrong’s 
Naval Yard at Walker-on-Tyne, and the interesting 
passenger liner which will be built there for the New 
York-Bermuda service of Furness, Withy and Co., 
Ltd. It is announced that the administration of the 
yard will be controlled by Commander C. W. Craven, 
and that Mr. G. W. Barr will be the local director-in- 
charge at Walker, while continuing his duties at 
Barrow. Mr. A. Dunbar is to combine his present 
duties as commercial manager at Elswick with similar 
duties in the Naval Yard, while Mr. J. M. Ormston, 
of Barrow, will be shipyard manager at Walker. The 
new liner, which is to be turbo-electrically propelled, 
will be slightly larger than her sister ship the “ Ber- 
muda,”’ which is propelled by Doxford opposed-piston 
engines. The dimensions of her hull are 550ft. 
between perpendiculars, 76ft. 6in. beam, and 2é6ft. 
draught, with a measurement of over 21,000 gross 
tons. The propelling machinery, which will have a 
designed service output of 18,700 S.H.P., with a 
maximum output of 20,000 S.H.P., will consist of two 
high-pressure turbo-alternator units and four pro- 
pelling motors. The turbines will be built at the 
Fraser and Chalmers Engineering Works, Erith, and 
the alternators and motors at the General Electric 
Company’s Witton works. The boilers will be of the 
Babcock and Wilcox water-tube type and are to be 
designed for a pressure of 400 lb. per square inch with 
about 350 Ib. at the turbines. The larger part of the 
auxiliary machinery and also the boilers are to be 
built at the Barrow-in-Furness works of Vickers- 
Armstrong, Ltd. 
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The Rolling of Metals. 
By J. SELWYN CASWELL, M.Sc., A.M.I. Mech. E. 
No. IV.* 
Tue FLow or METAL IN THE ROLLING MILL. 


Ir has been stated earlier in these articles that the 


rolling process is a compression process. This | rolling, on planes inclined at approximately 45 deg. 


definition is not sufficient, however, for the purpose of 
indicating the difference between rolling and simple 
compression. 

It was shown in the section dealing with the move- 


ment of the stock between the rolls that slip occurs in | 


opposite directions, and that the term “slip ’’ covers 
relative movement between different parts of the 
stock. The slip which occurs on the roll face and the 
unsymmetrical movement between different parts of 
the stock are the principal factors which make the 
difference between rolling and simple compression. 
During the progress of the “‘ bite,” compression 
will be the principal cause of deformation, but the 
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directions of flow will be modified by slip. The slip 
which occurs after the no-slip section of the “ bite ” 
takes place in the same direction as the stock, and 
therefore accelerates the movement produced by 
compression in the earlier parts of the “bite.” 
Therefore the flow, which occurs after the no-slip 
section, has the character of extrusion as well as com- 
pression, and therefore it is probably more correct to 
describe rolling as a process of compression and 
extrusion. 

The nearest approach to similarity between the 
rolling process and simple compression is obtained 
when very large rolls, which are driven separately at 
a slow speed, are used for rolling stock with only light 
draught. Consideration of rolling under these con- 
ditions is a convenient starting point for relating the 
characteristics of simple compression to the problem 
of rolling. 

The amount of slip will be small, and for the pre- 
liminary discussion it may be neglected. There are 
other important matters which will modify the dis- 
cussion, viz., the effect of roll diameter, stock thick- 





Fig 20a. Approx: Shear Planes 


Fig 196. Deformation of Rect*A® 
Specimen. 


maximum extent when the “bite” is completed. 

The vertex angle of these zones will depend on 
the friction between the roll face and the stock, and 
therefore the inclination of the sides will be inde- 
pendent of the direction of the slip planes in the 
middle zones. The depth of the friction zones from 
the roll face will be a minimum with smooth rolls and 
light draughts. 

Interesting evidence of the occurrence of slip in 


to the direction of loading, is provided by the photo- 
graph shown in Fig. 22. It is a photograph of one of 
several white metal bars which were rolled in a small 
rolling mill. 

The similarity of the flow and fracture with the 
behaviour of metal under simple compression is well 
illustrated in the accompanying photograph in 
Fig. 23. 

The foregoing refer to the conditions set up during 
the development of the “‘ bite.”” The conditions at 
some intermediate section in the length of the stock 
are shown in Fig. 24 (a). 

It is probable that the thickness of the stock at 


Fig 206. Collapse of Corners 


& 





exit is slightly more than that given by the smallest 
pass dimension m n, on account of the elastic recovery 
of the stock as soon as it ceases contact with the rolls. 

Before discussing the probable directions of the 
flow the physical conditions of the material in the 
vicinity of the “‘ bite ’’ must be considered. 

If deformation is accompanied by work-hardening, 
the hardening will reach its greatest value, during a 
single pass, in the last stages of “ bite.” Deforma- 
tion of the upper parts of the stock is quickly retarded 
when the material enters the friction zones mab 
and ned, Fig. 24a, and the stock near the sur- 
faces is first affected by these zones. The amount 
of deformation which may occur at different parts 
before the friction zone is entered will be roughly 
proportional to the distance of those parts from the 
outer surface of the stock. In the friction zones 
deformation is retarded by roll face friction. 

The probable directions of the flow may now be 
discussed, and the middle zones will be considered 
first. 

The material lying about the dotted line g hk, 
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ness, temperature difference through the stock, &c., 
and these will be discussed in due course. 

The resultants of the stresses above and below the 
stock will be vertical and equal and opposite, Fig. 
20 (a). 

Deformation will occur on planes inclined approxi- 
mately at 45 deg., and the preliminary stages of the 
‘* bite ’’ will be marked by the collapse of the corners, | 
as at Fig. 20 (6), due to the lower resistance to 
shear in the directions a 6 and c b; and, as the “ bite”’ 
proceeds, the new corners formed continue to collapse. | 

At the same time, the area of contact with the roll | 
face is increasing, and a greater body of the stock is 
subjected to compression. Friction on the roll face | 
will build up zones of retarded deformation, and 
deformation will occur most easily outside of these | 
zones. Slight thickening of the stock will probably 
occur at the free surface just before entry, and this is 
more likely to occur when work-hardening takes place 
in the forward parts of the stock. There will be 
approximately uniform movement of the stock in the 
middle zones, simultaneously with the occurrence of 
slip in the zonesabe and efg in Fig. 21, page 317, and 
the profile of the end will be that shown by the line ae. 
The zones of retarded deformation reach their 


* No. IIT. appeared March 14th. = 








| entry, as shown in the diagram. 
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Fig. 24 (a), has been already worked, and it will 
offer greater resistance to flow, therefore, than the 
material just entering the area of the “bite.” This 
suggests that flow will be greater toward the begin- 
ning of the “ bite,”” and the material thus displaced 
will produce slight thickening of the stock just before 


At the outer zones, varying amounts of deformation 
will have occurred before the material enters the 
friction zone. 

The flow produced by this differential deformation 
of the stock may be studied by considering the altera- 
tion of the form of a vertical line e f which is placed 
on the stock before it passes between the rolls. 

When the point e reaches the roll face its movement 
is restrained, but those parts of the line lying out- 
side of the friction zone are free to move as a result of 
the slip which can occur more easily in directions such 
as gr and st, and by varying amounts according to 
the distance of points from the surface. The greatest 
displacement will probably occur at points between the 
vertices of the friction zones. 

The change in the form of the line e f would then be 
approximately that shown by the line e’ f’, and this 
corresponds to the displacements produced experi- 


It will be observed that the deformation in the 
middle zones can take place longitudinally to a greater 
extent than in the outer zones, and the net result of 
this difference in movement and the different degrees 
of work-hardening is to produce the conditions repre- 
sented in Fig. 24 (6). 

During the “ bite ’’ the stock in the outer zones is 
held by the roll face friction, and the friction forces 
act in opposite direction toward the no-slip area. 
When that part of the stock which occupies the area 
of the “bite” has completely left the rolls, the 
frictional constraint of the rolls is now substituted by 
equivalent stresses which are set up in the outer 
zones. It is clear, therefore, that the outer zones will 
be in a more highly strained condition than the 
material in the middle zones. This characteristic of 
rolling is commonly met with in cold rolling when 
rolling thick stock with light draughts. 


The condition just discussed imply that the 
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internal stresses will be greater in the outer zones than 
in the middle zones of the stock. 

The photograph shown in Fig. 25 illustrates the 
effect of these stress conditions. Flow in the outer 
zones was retarded by roll face friction, and the inner 
zones could not accommodate the stress conditions 
which were set up thereby. 

The dissimilar stress conditions which are set up in 
material by rolling and other metal working processes 
are made use of by some workers for the purpose of 
investigating internal stress in metals. 

In cold rolling, severe internal stress conditions are 
set up, and if considerable reduction of the stock is 
required, several annealings may be necessary ; 
while in hot rolling the internal stress conditions do 
not become serious except when the material is 
finished at too low a temperature. When material is 
finished at too low a temperature, there is risk of the 
occurrence of fine hair cracks through the surface 
metal, and these may seriously affect its behaviour 
under subsequent treatment or use. 

The discussion may now proceed to the influence 

















of the numerous variables which are met with in 
rolling, and it will be proper to consider “ slip ”’ first. 


Factors AFFECTING THE FLOW OF METAL BETWEEN 
THE ROLLs. 


Slip.—The term “slip,” as applied to mean only 
sliding of the stock on the roll face, has been some- 
times submitted as the sole explanation of the speed 
differences between entry and exit of the stock and 
roll speeds, but the following discussion suggests that 
slip, thus understood, only partly explains the whole 
of the phenomena of the speed differences. 

Slip was considered earlier in relation to the con- 
stant volume flow conditions between the rolls, and 
the present purpose is to consider-how slip is brought 
about. 

Slip on the roll face is produced by forces which 
can overcome the frictional resistance on the roll face, 
and these forces operate continuously in directions 
which are determined by the flow of the metal. 
Referring in to Fig. 24 (6), it will be seen 
that the slip within the mass, on each side of the 
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friction zones, gives rise to opposite forces which tend 
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to elongate the friction zones and therefore produce 
slip on the roll face. 

The actual speeds of the stock before and after a 
pass are due to slip on the roll face and slip within the 
stock, and these two kinds of slip will be referred to 
as “roll face slip ’ and “ internal slip ” respectively. 

The possibility of slip occurring on the roll face will 
depend on the condition of the surfaces in contact. 
If there is considerable friction it is conceivable that 
roll face slip will not occur under certain conditions, 
and then, the constant volume flow between the rolls 
can be maintained only by the occurrence of internal 
slip mmediately before and after the pass. The 
effect of internal slip before entry was discussed earlier, 
and it shows itself by the occurrence of slight thicken- 
ing of the stock above its initial thickness. 

Before the material leaves the friction zones, it is 
under the constraint of the roll face friction, and the 
stress induced by the flow in the middle zones. Imme- 
diately after the material leaves the friction zones, the 
unrelieved stresses due to flow in the middle zones can 
then produce slip, and thus produce a greater exit 
velocity of the stock than the peripheral speed of the 
rolls, and in a similar way, internal slip at entry will 
reduce the entry speed of the stock. 

A balance must be set up so that equal volumes 
enter and leave the pass, and this is determined by the 
movement which occurs in the middle zones. Under 
conditions of light draught and thick stock, it is 
probable that the difference between internal slip at 
entry and exit will not be great. With larger draughts 
the altered flow in the middle zones will increase this 
difference, the increase being mainly due to the 
greater internal slip at entry, thus producing the 





Fig 21. Zones Affected by 


Roll Face Friction . (a ) 


Friction Zon Friction Zone 
Large Roll ¢ 


Smal! Roll 





Fig 26. Effect of Roll.Dia: 
an Friction Zones 


Fig 27. Effect of Stock 


Fig 29. Ripple Marks. Thickness . 


distortion represented in Fig. 24 (b). Material 
is being pushed away from the “ bite ” continuously, 
and the amount of this reversed flow must depend on 
the magnitude of the opposing frictional grip exerted 
by the roll face, and it can be easily understood that 
the rapid y changing curvature of a small roll will 
not provide a horizontal frictional component as 
great as that provided by a large roll. 

It is reasonable to expect, therefore, that for the 
same material and draught the roll face slip at entry 
is greater in the case of small rolls than in large rolls, 
and consequently for equal peripheral roll speeds, the 
entering speed of the stock is slower for small rolls | 
than large rolls. 

The degree of smoothness of the roll face will also 
produce a difference, because the reduced friction will 
diminish the influence depth of the roll face friction, 
i.e., the cross-sectional area of the friction zones is 
diminished. This will permit easier flow in the middle 
parts of the stock and also allow slip to take place 
more easily on the roll face. The reversed flow will 
be greater therefore, and consequently for small rolls 
final stock length 


and light draught, the ratio —— : ; 
corresponding distance | 
moved through by a point on the roll face, or what 
may be termed the efficiency of the roll face surface, 
increases as the roughness of the face increases. 

If spread is neglected, it follows that the same | 
remark applies to the exit speeds. It suggests that | 
the roll face slip at exit will be greater for large rolls 
than small rolls, and it is probably so for the following 
reasons. 

The are of Gontact is greater for the large roll, and 
therefore the friction zone is larger. Consequently, 
the amount of material which must flow toward the 
exit is greater—see Fig. 26. 

—_ conclusions regarding “slip” are recorded 
10W :-—— 


(1) Slip on the roll face occurs at the beginning 
and the end of the “ bite,” that at entry producing 





Fig 24a. Condition When "Bite" 
is Complete, 








a lower speed of the stock than that given by the 
horizontal component of the roll face velocity, 
and that at exit producing a higher speed than that 
of the roll face. 

(2) It is brought about as a result of the flow in 
the middle zones of the stock, and its amount is 
affected by the diameter of the roll and the con- 
dition of the roll face. 

(3) When the roll face is rough and the draught 
light it is probable that roll face slip does not 
occur. The constant volume flow condition is then 
accommodated by internal slip. 

(4) The slip at entry is greater with small rolls 
than with large rolls, and the slip at exit is slightly 
less with the smaller rolls. 

(5) Smoothness of the roll face will reduce the 
dimensions of the friction zones within the “‘ bite ” 
and permit slightly greater slip to oceur at both 
entry and exit. 

(6) The ratio: 

_Final stock length 
Corresponding distance 
on the roll, is less with the smaller roll than with 
large rolls, and this ratio may be called “the roll 
face efficiency.” 





moved through by a point 


Tse Roii DIAMETER. 


The influence of roll diameter has been touched 
upon in connection with the discussion on slip. It 
is shown in Fig. 26 that with the same draught 
the amount of stock undergoing compression 
simultaneously is greater with the larger roll. The 








Roll Facd Constngiet 
= 
aoe e_ 
Direction of $= zs 
<——_ st = = 
Rolling =e s= 
$ = 
: i 
Roll Faca Constraint 





Fig 246. Distortion Within 
Limits of " Bite’: 








Fig 28 Production of 
Ripple Marks . 


are of contact is greater and therefore the friction 
zones are larger and they penetrate deeper into the 
stock. 

These zones exert a greater constraint on the move- 
ment of the middle zones and the difference between 
the stress conditions after the pass in the outer zones 
and the middle zones of the stock will not be as great 
as that associated with the smaller rolls. 

For the same peripheral speed the speed of deforma- 
tion at entry is higher with the smaller roll, and the 
rapid local displacement can occur most easily by pro- 
ducing internal slip towards the surface of the stock. 
It is probable, therefore, that the smaller roll will 
produce greater thickening at entry than the larger 
roll. 

The increased contact area with the larger roll will 
increase the value of the resultant stress, and also 
remove its line of action farther from the common 
centre line of the rolls. Both of these will increase 
the value of the torque, and consequently, the power 
required to operate the mill. The advantage 
by the smaller roll in this respect will more than offset 
the disadvantage of the slightly reduced speeds of the 
stock at entry and exit. 

It will be gathered from the foregoing that the bulk 
of the deformation in rolling occurs during the early 


| stages of the “‘ bite,’’ and the remainder of the “‘ bite ” 


accentuates the form of the deformation thus pro- 
duced. The conclusions regarding the effect of roll 
diameter are as follows :— 


(1) The amount of stock undergoing deformation 
within the limits of the “bite” is greater with 
large rolls than small rolls. 

(2) Large rolls produce a greater load on the 
bearings for the same draught, and a greater amount 
of energy is required for a given pass reduction than 
with small rolls. 

(3) The speed of deformation at entry is greater 
with small rolls, and this will produce slightly 








greater thickening of the stock before entry than 
the larger rolls. 


Tue Errect or Stock THICKNESS. 


As the thickness of the stock decreases the apices 
of the friction zones approach each other and ulti- 
mately meet, as shown in Fig. 27a. When the stock 
is thin the friction zones occupy nearly the whole of the 
** bite,”’ as shown in Fig. 276. 

The resistance to deformation increases with 
diminishing thickness because roll friction plays a 
relatively greater part in retarding deformation. 

Slip at the points a and a will occur as before, but 
the distortion of a vertical line on the stock will not 
be as great as in the case of thicker stock, because the 
centre zones are more affected by the friction zones. 
There will be less relative movement between different 
parts of the stock, and there will be a greater tendency 
for uniform movement of the mass to occur toward 
the entry and exit of the pass. 

It is probable that slip over the roll face will occur 
to a greater extent than in the case of the thicker 
stock, because the shear stress on the slip planes, 
which are almost wholly within the friction zones, 
must rise to a value equal to that necessitated by the 
frictional resistance exerted by the roll face. 

Roll face slip will occur in opposite directions, and 
the no-slip zone will lie nearly symmetrically about the 
line of action of the resultant load on the stock. 

The position of the resultant force will depend on 
the physical changes occurring in the material during 
the progress of the “ bite.”” With the highly plastic 
materials the position of the resultant will be nearly 
at the centre of the contact area. With less plastic 
materials the position of the resultant is moved nearer 
to the centre line of the rolls, the movement being 
greatest when considerable work-hardening takes 
place during the progress of the “ bite,” e.g., as in 
cold rolling. 

The resultant reaches its maximum value after 
reduction has taken place over a large number of 
passes. 

Although the effect of the roll diameter has been 
discussed, it is necessary, perhaps, to discuss its effect 
when thin stock is being rolled. 

Roll face slip may occur more easily with small- 
diameter rolls, and the net result of this would be to 
remove the position of the resultant a little nearer to 
the common centre line of the rolls. 

Large roll diameters increase the contact area. 
The roll face friction is increased, and since the length 
of the stock undergoing simultaneous deformation is 
greater, a greater percentage of the stock is affected 
by friction. Greater pressures are required on the 
rolls and greater power is needed to operate the rolls. 
These increased pressures make the use of large rolls 
a matter of necessity, if stiffness of the mull and 
accuracy of the stock thickness are to be obtained. 
For rolling wide thin stock the only satisfactory solu- 
tion is the four-high mill. 

The characteristics of slip will be those discussed 
under “ roll diameter.” 

An interesting phenomenon associated with the 
rolling of thin stock in the cold condition is that 
described by the term “ ripple mark,” and it will be 
convenient to discuss it at this point. 


RippLe Marks on THIN STocK. 
The writer is indebted to Mr. C. E. Davies, 
Manager of the Rolling Mill Department of Messrs. 
W. H. A. Robertson and Co., for information regard - 


ing the occurrence of the ripple marks, and the 
following are the replies to the queries submitted : 

(1) Ripple marks may occur on any metal or 
alloy. 

(2) It appears that the marks are more pro- 
nounced on the thinner gauges. 

(3) They may occur at any stage of the rolling 
programme, but they are not visible until a smooth 
bright surface is obtained. 

(4) Ripples are less in evidence with light 
draughts. 

(5) The variation in thickness over a pitch length 
of the ripples is exceedingly minute and the ripples 
can scarcely be seen, except when viewed in a 
particular angle to the light. 

(6) The pitch length of the ripples is approxi- 
mately jin. to }in., but it is probable that there are 
differences in this dimension according to the speed 
of the rolls. 

(7) It appears that the marks afe less pronounced 
when the stock is lubricated. 


The marks have been attributed to vibration of the 
mill frame, and also to a cyclic action developed by 
the driving pinions. It is certain that there is some 
cyclical variation of the stresses set up in the stock, 
and this may be brought about by either of the 
following :— 

(a) Alternating bending of the stock, due to 
whipping or vibration before it enters the pass. 

(6) Periodic work-hardening of the material in a 
manner similar to that occurring in the production 
of corrugations in municipal tram rails. 


For the conditions associated with the production 
of ripple marks it is probable that the first of these is 
the real explanation of the production of the marks, 
and it is the only one discussed below. It can be 
shown, however, that the second view is a reasonable 
explanation when there is a close relation between the 
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elastic behaviour of the mill and the work-hardening 
of the material which is being rolled. The first view 
is discussed below. 

Symmetrical entry of the stock has been assumed 
in the preceding discussion, and the occurrence of 
alternating bending of the stock creates a condition 
of unsymmetrical entry. The condition is illustrated 
in Figs. 28 (a) and (6), Fig. 28 (b) indicating the move- 
ment or whipping of the stock before it enters the 
pass. 

Unsymmetrical entry would produce unsymmetrical 
slip on the roll face and within the stock. An upward 
bend would tend to increase the roll face slip on the 
underside of the stock, and diminish that occurring on 
the upper side, and vice verséd. Unsymmetrical slip 
would take place within the stock, and this would 
correspond to maximum slip in the lower zones of the 
stock when bending is taking place upwards, and 
maximum slip in the upper zones when the bending 
takes place downwards. 

The passage of the stock through the subsequent 
stages of the * bite’ would not remove the effects of 
the preceding unsymmetrical conditions, but it would 
diminish their magnitude. The stock would then 
leave the pass with the remaining effects appearing as 
ripples of exceedingly shallow depth, and with the pitch 
of the ripples corresponding to the frequency of the 
vibrations or whippings of the stock before the pass. 

The conclusions regarding the effect of the thick- 
ness of the stock and the cause of ripple marks are 
given below : 

Conclusions Regarding the Effect of the Thickness of 
the Stock. 

(1) When thin stock is rolled the friction zones 
occupy nearly the whole area of the “ bite.” 

(2) The resistance to deformation in thin stock 
is higher than in the rolling of thick stock. 

(3) Relative movement between different parts 
of the stock within the “ bite * is much less than in 
thicker stock, and the slip on the roll face is accom- 
panied by bodily movement of the stock at entry 
and exit when thin stock is rolled. 

(4) Aslightly greater amount of energy is required 
for rolling thin stock, for equal conditions of 
draught, roll diameter, &c. 


Conclusions Regarding the Probable Cause of Ripple 
Marks on Thin Stock. 


Ripple marks may be due to either of the following 
causes : 

(1) The occurrence of unsymmetrical slip pro- 
duced by the vibration or whipping of the stock on 
the entering side of the mill and the consequent 
production of unsymmetrical internal stress con- 
ditions in the stock during the pass. 

(2) If the stock is already considerably work- 
hardened there may be periodic piling up of the 
material just before entry. This produces a slight 
alteration in the position and the magnitude of the 
resultant load on the stock; slip conditions are 
altered and the minute increase in the elastic 
deflections of the mill may allow the formation of 
ripples to take place. 

It is the writer’s opinion that the first is the more 
probable cause. 
(To be continued.) 








Electrification of the Visp-Zermatt 
Railway. 


PROPOSALS to electrify the Visp-Zermatt Railway, 
which leads the visitor to the foot of the world- 
renowned Gornergaat and Matterhorn, were made many 
years ago, but these early suggestions, which aimed at 
retaining the bogies of the existing steam locomotives, 
led to no practical results. In November, 1926, new 
proposals were put forward by the management of 
the railway, and were submitted to various electrical 
firms. It was suggested that the line should be worked 
































operation, this being the first time that single-phase | and time-table, the engines have been designed for a 
engines had been used for service of this kind. The | one-hour rating of 650 horse-power, measured at the 


power is taken from the Swiss Federal Railway’s 
supply system, and the pressure at the feed- 
ing point is 10,500 volts. Apart from the actual 
mountain section, there is to be a 5-5 mile section in 
the Rhéne Valley from Visp to Brigue. This section, 
which is now in course of construction, will serve to 
link up the Visp-Zermatt and Furka-Oberalp rail- 
ways, and will permit of the running of through 
carriages from the system of the Rhaetian Railway 
from St. Moritz, for instance, vid the Furka—Oberalp 
line to Zermatt. The general design of the locomo- 
tives can be gathered from Figs. 1 and 2, and the main 


wheel rim and the driving arrangements for the 
| adhesion and rack sections are similar to those on the 
| Martigny—Chatelard Railway, the torque of the 
motors being transmitted to the rack pinion and 
driving wheels through double reduction gear. For 
rack and adhesion operation the motors drive on to a 
common intermediate shaft, through a pinion com- 
bined with a friction clutch and a large gear wheel. 
This intermediate shaft carries two pinions, one 
engaging with the gear wheel keyed on the driving 
axle and serving for adhesion operation, whilst the 
other engages with a gear wheel which is bolted 








FiG. 2-- LOCOMOTIVE AND TRAIN 
particulars of the locomotives and railway are given 
w 


Mountain section, Visp-Zermatt, length 
of line 
Gauge of track 7 a ae ae 
Difference in altitude between Zermatt 
and Visp.. . wt Pine- we 
Type of rails, Vignole rails weighing .. 
Rack system, Abt, with two plates on 
inclines exceeding 1 
Pitch of rack .. .. <* % 4-72 
Length of the adhesion sections 17-15 
Length of the rack sections 4-62 
Minimum radius of curves 


21-77 miles 
3it. 3-37in. (1 m.) 


3,131 ft. 
49 Ib. per yard 


On open track 262it 

On rack sections , «a Se 
Radius of curves resorted to excep- 

tionally near locomotive sheds 196ft 

Maximum gradient 

On adhesion sections 1 in 50 

On rack sections lin 8 
Permissible axle load 12 tons 


Permissible speeds 
On the adhesion sections . . - 27-9 m.p.h. max. 
On rack sections with gradients of : 


lin 23-4 to 14-3 12 m.p.h. 
lin 14-3to 9-1! 11-1 to 9-32 m.p.h. 
lin 9-lto8 8-69 m.p.h. 


Weight of the mechanical part .. .. 23-5 tons 

(Bogies, 15 tons ; locomotive body, 8-5 tons) 
Weight of the electrical equipment 22-5 tons 
PC os es 64s 2 tons 
Total weight (adhesive weight) 48 tons 
Diameter of driving wheels 3ft. (926 mm.) 
Length over buffers 46ft. 3in. (14,100 mm.) 
Total wheel base 28ft. Jin. (8,720 mm.) 
Fixed wheel base 6ft. Zin. (2,010 mm.) 
Guided length 22ft. (6,710 mm.) 


Normal output, one-hour rating, at 


wheel rim 640 H.P. 
Normal tractive effort . 19,000 Ib. 
Maximum tractive effort, about 30,800 Ib. 
Maximum train weight 

Locomotive _ 48 tons 


Trailing weight .. 60 tons 
The necessity of adhering to the prescribed dead- 


weight imposed very severe restrictions on the con- 


























Tue Encincer 


Fic. 1 


with direct current at a pressure of 2000 or 3000 volts, | 


and that motor coaches should be used, but after | 
further consideration and discussion the railway | 
company issued a specification calling for single- | 
phase locomotives, capable of hauling a trailing load | 
of 60 tons. In due course the railway placed an | 
order with the Oerlikon Company, as main con- | 
tractors, for five locomotives for adhesion and rack 





“SINGLE-PHASE ELECTRIC LOCOMOTIVE FOR ADHESION AND RACK 


Swain Sc 


WORKING 


tractors, and in the construction of the locomotive 
bodies which the Swiss Carriage and Lift Works are 
supplying, aluminium is used exclusively for floors, 
sides, roofs, partitions, and end structures. Use is 
also made of the more expensive ‘“ Antikorodal ” 
metal, manufactured by the Aluminium Company of 
Neuhausen. , 

To meet the conditions imposed by the specification 








ON ADHESION SECTION OF LINE 


directly to the rack drive and rests on the driving 
axle through the intermediary of a quill. The gear 
ratio for adhesion operation is 1 : 6-2, and for rack 
operation 1: 5-6. On the adhesion sections the rack 
drive runs light, whilst on the rack sections the 
adhesion drive assists the rack drive. The driving 
bogies, which together with the reduction gear for the 
motors, were supplied by the Swiss Locomotive and 
Machine Works, Winterthur, have a wheel base of 
6ft. 7in., and the two motors of each bogie are 
arranged as in tramcars, with bracket bearings rest- 
ing on the axles and with the casing supported by the 
end frames of the bogies through the intermediary of 
springs. In order to prevent hunting each bogie 
is provided with a sliding support. The frames of the 
bogies rest on the axle-boxes through the intermediary 
of laminated springs, the axle bearings being of the 
roller type. The underframe of the locomotive 
body rests on the sockets provided in the transomes 
of the bogies, through the intermediary of centre 
pins. Provision is made for rubbing plates mounted 
on springs for supporting the coach body laterally on 
the bogie frames ; there is no so-called bolster link. 
Lubricators are fitted on the bogies for flange lubrica- 
tion, one lubricator being arranged on the right and 
the other on the left of the locomotive. The stepped 
driving pinions which engage with the rack have an 
adjustable lubricating device. Two of the locomotive 
bogies complete with the motors are shown in Fig. 3. 
The locomotive body, which is mounted on longi- 
tudinal frames of substantial construction, has two 
driver’s cabs, and end structures for accommodating 
the auxiliary equipment and battery, and a small 
luggage compartment at the back of one of the 
driver’s cabs, whilst in the centre there is a com- 
partment for the main transformer and fan and two 
air tanks. The apparatus compartment is situated 
between the transformer compartment and the other 
driver’s cab. The resistances for braking purposes, 
which are cooled by the air passing through the main 
transformer, are arranged above the transformer 
compartment. A small passage leading from the 
high-tension and transformer compartments estab- 
lishes connection between the two driver’s cabs, 
and in order to give the train staff access to the loco- 
motive, should this be necessary in the case of one- 
man operation, small platforms with hand rails are 
provided at the ends of the locomotives, as shown in 
Fig. 2. The driver’s cabs and luggage compartment 
are provided with side windows, which can be lowered, 
_and the luggage compartment has doors on both sides. 
Owing to the weight of the trains, viz., 108 tons, and 
the gradients of 1 in 8, the design of the brake gear 
| called for careful consideration. A Hardy vacuum 
| brake with two braking cylinders serves purely as an 
| adhesion brake. There is also hand brake gear which 
serves for adhesion and rack braking, and an electrical 

| short-circuiting brake. The hand brake gear serves 
| as @ continuous train brake, and in the case of the 
| trailer coaches, it acts both as an adhesion brake and 
| as a combined rack and adhesion brake. There are 
| two independent hand brakes, each acting on the 
| wheels of one bogie through the intermediary of four 
| brake blocks, and on the brake pulleys of the rack 
' pinions of the other bogie. Both hand brakes thus 
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act on all four pinions—in the case of one bogie 
directly by means of two band brakes, and on the 
other bogie indirectly by means of the shoe brake, 
through the intermediary of the gears. As it was 
specified that the locomotives must be suitable for 
one-man operation, it was necessary to arrange that 
the safety device should also act on the rack brake, and 
provision has been made in the arrangement of the 
rack brake for a compressed air cylinder. The safety 
device also acts as a continuous train brake. The 
electrical short-cireuiting brake is used as a service 
brake on down-grade runs. 

The output for a locomotive arrived at on the basis 
of the specification and for a maximum train weight 
of 108 tons was about 650 horse-power, measured at 
the wheel rim, and the normal tractive effort 19,000 lb. 
The maximum tractive effort required for starting up 
on gradients of 1 in 8 is about 30,800lb. The four 
motors of the locomotives are consequently each 
designed for 162 horse-power on the one-hour rating, 
and 140 horse-power continuous rating, measured at 
the wheel rim. All the motors are compensated, 
single-phase, commutator machines, with forced 
ventilation and all four motors are permanently con- 
nected in series. The speed is regulated in twelve 
steps by means of the master controller, which con- 
trols the step transformer, which is arranged for 
differential connection by means of electro-pneu- 
matically operated contactors working in conjunction 
with two bridging coils. For reasons of space and 
weight the transformers are air-cooled. Each loco- 
motive has two standard current collectors, isolating 


charge. In conjunction with the motor generator set, 
the battery supplies the current for the operating 
gear, and in the event of failure of the line pressure, 
it also acts as a stand-by for the motor generator set. 
Even when the pressure fails electric braking can be 
maintained for a limited time. The pressure of the 
supply for actuating the electro-pneumatic con- 
tactors is normally 64 volts ; for heating the driver's 
cabs and luggage compartment single-phase current 
is used at a pressure of 300 volts. The locomotives 
are fitted with plug connectors for the train heating. 

Tests were begun on the Visp—Zermatt section of 
the railway on August 9th, and were made with trains 
weighing 108 tons, as specified in the contract. It 
was found that times prescribed between stations for 
up-gradient operation could be adhered to, and that 
entrance of the trains into rack sections took place 
smoothly. The starting up of 108-ton trains on the 
maximum gradient of 1 in 8 did not present diffi- 
culty, and the maximum current rush only exceeded 
the value for permanent running conditions by 25 per 
cent. The braking tests showed that on the maxi- 
mum gradient a train weighing 108 tons could be 
brought to a standstill from a speed of 9-3 to 9-9 
miles per hour by each of the two hand brakes, after 
a distance of 25-30 yards; whilst after the release of 
the dead man’s foot lever the safety device caused the 
train to stop on the maximum gradient after a distance 
of 30 yards. On the adhesion sections of 1 in 200 
a@ train running at a speed of 28 miles per hour 
was brought to a standstill after a distance of 95 yards. 
Owing to the fine regulation obtainable, the use of the 











FiG. 3—-COMPLETED BOGIES OF VISP-ZERMATT ELECTRIC LOCOMOTIVE 


switches, earthing switches, bushings for the high- 
tension supply, and a high-tension oil-circuit breaker 
with remote control and hand-operating gear. The 
change-over from forward to reverse operation and to 
short-circuit braking is done in the usual way by 
means of a remote control reverser. An isolating 
switch is provided in the motor circuits to permit of 
the cutting out of a defective motor. In the driver's 
cab there are measuring instruments for the high- 
tension supply, the driving motor current, the brak- 
ing current, and the train heating current. There are 
also pressure and vacuum gauges for the brakes and 
direct reading and recording speedometers of the 
Teloe type. Instruments for the auxiliary plant are 
on a separate panel, together with the switches and 
fuses. 

When the electrical short-circuiting brake is used 
the four driving motors are connected in series, and 
separately excited with direct current, the speed being 
varied by varying the excitation by means of the 
master controller. The braking resistances are 
adjusted automatically to the value required, accord- 
ing to whether the brake is applied on an adhesion or 
rack section. For one-man operation a foot lever 
has been provided in each cab, and a push button is 
placed on one side of the cab opposite the controller. 
When the foot lever or push button is released, the 
so-called “‘ dead man’s ”’ device comes into operation, 
and applies the quick-acting brake after the train has 
travelled a distance of 14 yards. At the same time 
the main circuit breaker is opened. For cooling the 
two pairs of motors there are two fans driven by four 
pole, single-phase commutator motors, wound for 
220 volts, and having an output of about 8 horse- 
power at a speed of 1500 revolutions per minute. 
Another motor of the same type is coupled to two fans 
for cooling the step transformer and the braking 
resistances. There is an 8 horse-power single-phase, 
commutator motor, coupled to a small Oerlikon com- 
pressor, for supplying compressed air at 70 lb. to 
100 lb. per square inch for the operation of control 
gear and for the auxiliary braking cylinders, and 
an Oerlikon vacuum pump with a cubic displacement 
at full speed of 95 cubic feet per minute, for operating 
the Hardy brake. Another auxiliary is a motor 
generator set, comprising a single-phase, induction 
motor, having an output of 9-11 horse-power, coupled 
to a 72—80-volt shunt-wound generator, for charging 
the auxiliary battery and to a low-tension dynamo for 
exciting the .fields of the driving motors during 
the braking periods. The battery consists of 48 


nickel-iron cells of the Jungner type, with a capa- 
city of 120 ampére-hours at the four-hour rate of dis- 





short-circuit braking equipment as a service brake 
gave entire satisfaction. The power consumption 
for an outward and return journey over the whole 
section of the line with a train weighing 108 tons was 
735 kilowatt-hours, or 585 kilowatt-hours for the 
up-grade run and 150 kilowatts for the down- 
grade run, measured on the 15,000-volt side of the 
sub-station transformer. This corresponds to 156 
watt-hours per gross ton-mile referred to the outward 
and return journey inclusive of losses in the sub- 
station transformer and in the contact line. 








The Institute of Metals. 
No. II.* 


THe first paper read on Wednesday afternoon, 
March 12th, was one by Dr. T. A. Rickard, on “‘ The 
Early Use of Metals.”’ 

THE EARLY USE OF THE METALS. 

So far as is possible within the limits of a single paper, a world 
survey is given of the early history of metals, and particularly of 
the non-ferrous metals. The industrial history of mankind is 
divisible into two major epochs—a Stone Age and a Metal Age. 
Between the two main epochs there was a transition period, 
when metals found in their native state were employed, but were 
not yet melted, or extracted from their ores. The melting of 
copper probably preceded its extraction from minerals by some 
centuries, and the production of bronze or hardened copper was 
a later stage in metal culture. The critical event in the industrial 
history of man was the first melting of metal out of stone, and 
this appears to have occurred about 3500 B.C. Metal articles 
fashioned at earlier periods were made from native gold, silver, 
or copper, or from meteoric iron. A bibliography is given and 
much historical and other evidence in support of the views of the 
author. 

Professor T. Turner (Past-President), opening the 
discussion, complimented Dr. Rickard on having 
made a notable contribution to the history of metals. 
He said that it had been his own custom, when teach- 
ing students, always to point out that what we called 
the Stone Age, the Bronze Age and the Iron Age 
were not really ages in the history of the world, but 
were stages in the development of the various peoples. 
Dr. Rickard had also. emphasised that point in his 
paper. The information given from various parts of 


the world, including Japan and particularly America,’ 


all tended to show the same development, and the 
same kind of evidence could be obtained from the 
Eastern Mediterranean countries, from which we had 
derived so much of our metallurgical knowledge. In 
Catalonia there were found large castings of bronze, of 


* No. I. appeared March 14th. 


beautiful finish. At that time tin was well known, 
and it was recorded that it was sold in the markets of 
Tyre and so was brought across to Babylon. Again, 
Solomon had bronze pillars cast, weighing 2 tons or 
thereabouts, in the valley of the Jordan, and no doubt 
the ores were obtained from Transjordania. Going 
back to Ur of the Chaldees, there was a connecting 
link in the city of Lachish, from which a number of 
metal samples were obtained. These were analysed 
by Dr. Gladstone, who had presented a paper before 
the British Association some thirty years ago. There 
were about seven stages, the city having been 
destroyed on various dates, and analysis showed that 
although the later specimens were tin bronzes, the 
earlier samples contained arsenic or iron or other 
impurities whereby the copper was hardened. But 
there were hardened coppers of later dates. Speci- 
mens of Roman origin, obtained in the South of Eng- 
land, were hardened, not by tin, but chiefly by the 
presence of iron. With regard to Dr. Rickard’s 
suggestion that the copper castings of Ur of the 
Chaldees were crude in character, he said that some 
reports stated that the people in Ur had little to learn 
in reference to the perfection of copper castings. 
Obviously their copper was smelted and cast. Tubal 
Cain had been said to be the father of ironfounders 
and also the first copper smelter, but, as a matter of 
fact, he was neither an ironfounder nor a copper 
smelter; he had used native metal and had merely, 
sharpened it. 

Discussing the reduction of iron ores in ancient 
times, Professor Turner said he occupied an inter- 
mediate position between that of Dr. Percy—who 
was rather optimistic—and that of Dr. Rickard. Iron 
could be reduced easily from its ore, and a tempera- 





ture of 1500 deg. was not required to reduce it. He 
had seen a piece of iron ore put into an ordinary smith’s 
hearth, and by careful working one could get a piece 
of iron out, which could be hammered into a useful 
tool. The temperature necessary was only about 
1100 deg., just sufficient to produce a fusible slag, 
| rich in oxide of iron, which could be squeezed out 
under the hammer. We need not suppose that the 
| early smelter could obtain a temperature higher than 
| that necessary to melt copper in order to obtain 
| the iron. 

| Mr. Malcolm (Conservator of the Wellcome His- 
| torical Medical Museum in London) suggested that 
| archeologists, metallurgists and mining engineers 
might with advantage co-operate in the preparation 
of a map showing the distribution of ores from which 
| netals had been smelted or melted, and that archwo- 
logists and metallurgists should endeavour to reproduce 
early technical processes for smelting metals and pre- 
paring metal objects. He had in mind particularly 
the preparation of the hollowed bronze axes of the 
so-called Bronze Age. 


Mr. M. Burkitt agreed that there were really only 
two great ages—the age in which objects such as 
weapons and tools were made out of materials of 
which the state was not changed, and the age in which 
processes were adopted which involved a change of 
state of the materials. He did not quite agree with 
Dr. Rickard’s suggestion that the early metallurgists 
were slow in observing and making use of facts. It 
was true that in the Near East, at about 3400 or 
3500 B.C., there was bronze, and that a little later 
there was only copper; probably the first bronze 
was merely the accidental result of smelting a copper- 
tin ore, and probably the reason why this superior 
metal was obtained was not observed then. But when 
attempts were made to discover alloys the people had 
very quickly learned the right proportions of metals 
to use. Commenting on Dr. Rickard’s expression of 
regret that there was so little literature available on 
the archeological side which dealt with metallurgical 
matters, he pointed out that an interesting book on 
the Bronze Age, by Professor V. Gordon Childe, of 
Edinburgh, published by the Cambridge Press, con 
tained whole chapters devoted entirely to metal- 
lurgy. 

Dr. W. Rosenhain, F.R.S. (Past-President), who 
welcomed the paper, as being valuable from several 
points of view, agreed that metallurgists might do 
more to help archologists, but added that requests 
were conspicuously rare. Probably the archzxologist 
was afraid that the metallurgist would handle his 
specimens too severely, for the knowledge could not 
be obtained unless portions of the specimens were 
destroyed. With the development of spectroscopic 
analysis, however, it might be possible to obtain some 
information without damaging the specimens. Deal- 
ing with Dr. Rickard’s question as to whether one 
could gain some information about the method of 
production of copper by examining it, even when there 
were no particles of slag, he said that one could always 
distinguish a worked piece from a cast piece by the 
twinning of the structure of the former. There were 
many other possibilities which could be worked out ; 
he had applied such methods in one or two cases, and 
the amount of information obtained thereby was very 
considerable. Specimens he had had for examination 
included iron from the chains used by the pilgrims 
in climbing Adam’s Peak in Ceylon. This was sup- 
posed to be some of the very oldest iron known, but, 
judging from analysis, it was almost certainly not 
meteoric iron. It had apparently remained on the 
summit of Adam’s Peak for many thousands of years 
and had not corroded, but when a piece was cut and 
was left exposed to the air of a laboratory it had 
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rusted very quickly indeed, which fact indicated that 
it had not inherent rust-resisting properties. 

Mr. Harold Peak said that metallurgists and 
archeologists had not been quite so far apart in con- 
nection with the study of the subject as had been 
suggested. A group of archeologists had been in 
close touch with Professor Desch and Professor 
Bannister, and carefully selected specimens were being 
analysed with the object of solving definite problems. 

Mr. H. M. Ridge pointed out that the ancient 
metallurgists were favoured by the fact that time was 
of no importance. It did not matter then if a man 
occupied a day, a week or a month to produce a thing, 
so long as he produced it eventually. They collected 
from the surface some of the purest of the oxidised 
ores and found unlimited timber from which to 
obtain charcoal for use as a reducing agent. He 
attributed the resistance to corrosion of some of the 
ancient irons in many cases to the great purity of the 
iron; it had been so slowly and fully refined that it 
was practically inert to corrosion. 

Dr. Rickard, at the conclusion of the discussion, 
contented himself with the remark that the greatest 
compliment that could be paid him was to disagree 
with his statements in the paper and so further its 
object, which was the ascertainment of facts. 

The next paper was one by Dr. D. Stockdale, on 
“ The Composition of Eutecties.”’ 

THE COMPOSITION OF EUTECTICS. 

The author has held the view for some time that in a binary 
eutectic the atoms of the two elements are present in a simple 
ratio. The experimental work which he describes was undertaken 
in order to get definite evidence for or against this view. Although 
this object has not been attained, yet the results in themselves 
are of interest. 

A very sensitive apparatus for the taking of cooling curves 
is described, and a new method for the determination of the 
liquidus from such curves is given. 

The eutectic systems examined were as follows :—Aluminium- 
copper, antimony-silver, cadmium-tin, cadmium-zine, copper- 
silver, and lead-tin. 


In the discussion Dr. W. Rosenhain criticised the 
author’s method of determining eutectic composition. 
The use of the quantity of heat flowing in a solidifica- 
tion reaction of the sort described was by no means 
new. The microscopic method which he himself 
employed could be used with considerable accuracy, 
which transcended anything that could be done by 
thermal analysis. He exhibited a number of photo- 
micrographs to illustrate its accuracy in the deter- 
mination of the limits of the eutectic composition. 
The method was to polish and etch large areas of an 
ingot and to select carefully by microscopic examina- 
tion the part in which the coarsening of the boundaries 
disappeared, and then to analyse. At the same time, 
he did not wish to depreciate the value and interest of 
the paper, because the author had raised a matter 
which, although in the minds of some metallurgists 
years ago, was worth re-discussing in the light of the 
newer methods of to-day. 

Dr. J. L. Haughton asked Dr. Stockdale how he 
would consider the case of a eutectic right at one end 
of aseries. For instance, there was the case of copper- 
tin, where there was 1 per cent. of copper in 99 per 
cent. of tin. 

Professor D. Hanson said it was quite definite that 
the shape of the liquidus portion of the cooling curve 
varied very much according to the amount of under- 
cooling. As to the author’s statement that it was 
possible to prevent all super-cooling, he asked what 
means had been used for that purpose. 

The following papers were discussed together :— 
** Gases in Copper, and their Removal,” by W. E. 
Prytherch ; ‘‘ Experiments on the Influence of Gases 
on the Soundness of Copper Ingots,” by N. P. Allen ; 

‘ Unsoundness in Bronze Castings,”’ by E. J. Daniels. 

GASES IN COPPER. 

In this paper are described experiments on the effect of 
gases, oxygen, hydrogen, and sulphur dioxide on the soundness 
of copper. The degree and nature of the unsoundness due to 
dissolved gases have been shown to depend on the conditions of 
temperature, of rate of solidification, and possibly of shape of 
ingot obtained during casting. In the present investigation it 
has been found that dissolved gases may be partially removed 
by : (1) slow solidification followed by re-melting of the copper ; 
(2) passing an inert gas, such as nitrogen, into the molten metal ; 
(3) melting in vacuo. Experiments carried out to determine 
whether oxygen would remove hydrogen from copper sufficed to 
show that the rate of oxidation of the hydrogen was so slow as 
to make this method unpracticable. 

COPPER INGOTS. 

The presence of hydrogen in molten copper can cause serious 
insoundness in the ingots cast from it. This unsoundness has 
been examined, and methods for its avoidance are described. 

The unsoundness found in commercial ingots is not, however, 
due to hydrogen alone, but to hydrogen and cuprous oxide 
together, which react in the solidifying metal to evolve steam. 
This phenomenon is very difficult to suppress, so long as cuprous 
oxide is present in the metal. 

Those elements which, when added to copper, endow it with 
the ability to cast soundly, do so by reducing the cuprous oxide 
present. 

Carbon monoxide, carbon dioxide, and nitrogen are inert, so 
far as the formation of blow-holes is concerned. 

_Experimental evidence in support of these statements is 
given, and a method is described for studying the equilibria 
between hydrogen and cuprous oxide when present together in 
molten copper. 

BRONZE CASTINGS. 

The effect of some guse gases on the soundness of bronze, 
and of casting in sand moulds of metal subjected to various 
melting treatments, is described, and a tentative explanation of 
the cause of unsoundness occurring in practice is suggested :— 

(1) The observations of Karr and Rawdon, and of Carpenter 
and Elam, with regard to the relationship between casting tem- 
perature and unsoundness of bronzes, have been confirmed. 

(2) Variations in casting temperature affect the rate of 
solidification, other conditions remaining constant, and similar 





variations in rate of solidification obtained by constant casting 
temperature into moulds of different materials also affect the 
density of castings in the same way. 

(3) Nitrogen, carbon dioxide, and carbon monoxide have been 
found neutral towards bronze. 

(4) Hydrogen is capable of causing unsoundness in bronze at 
certain rates of solidification, and this unsoundness can be 
suppressed by treatment with neutral gases. 

(5) It is possible that normally occurring unsoundness is due 
to the combined presence of hydrogen and oxygen in the molten 
bronze. It is different in character from that produced by 
hydrogen alone. 

(6) Raesevenent in density of sand castings can be obtained 
by melting in a pot furnace with a thin fuel bed and good 
draught, as compared with melting in a very thick fuel bed and 
poor draught. With pure copper this is not so to anything like 
the same extent. 

(7) Degasification with nitrogen, deoxidisers, and pre- 
solidification gave negative results 30 far as improvement in 
density is concerned, but pre-solidification appears to increase 
the strength of the alloy. 

The discussion was opened by Principal C. A. 
Edwards, who referred to a passage in which Mr. 
Allen had definitely stated that, even with a con- 
siderable amount of hydrogen, in the absence of 
oxygen, there was some indication of the liberation of 
the gas, but only where the metal was in contact with 
the silica. He asked if Mr. Allen were of the opinion 
that that was due to the liberation as such, or whether 
there was a possibility of the hydrogen dissolved in 
the metal reacting with the silica with which it was 
in contact. Again, Mr. Allen had found that when 
copper was melted and saturated with hydrogen at 
just above the melting point, even at low pressures, 
there was quite a substantial retention of hydrogen 
and the production of blow-holes in the ingots, and 
when the temperature was raised by 60 deg. or 70 deg. 
Cent. the ingots were apparently sound. That seemed 
rather extraordinary, and he wondered if that were 
also related to the possible reduction of the hydrogen 
content of the metal by the silica of the crucible or 
boat with which it was in contact. He asked also for 
an explanation of the difference in the behaviour of 
hydrogen—by itself or associated with oxygen—as 
compared with other gases. It seemed rather remark- 
able that in this case the quicker the cooling the lower 
was the density of the material obtained, and he had 
wondered whether it was purely a question of relative 
difference. Was it not possible that if the rate of 
cooling were still further increased there might be 
increased density ? Hydrogen, as it was considered in 
that case, was becoming disengaged as such, whereas 
when one had hydrogen plus oxygen there was a 
totally different state of affairs, and there was the 
lag period of the reaction combining the hydrogen and 
oxygen together. He expressed the hope that these 
investigations might be extended, particularly in 
regard to larger quantities, because there was no 
doubt that a variation in quantity had a very impor- 
tant influence on the character of blow-holes produced 
and the positions in which they were formed. If the 
work were extended, he asked particularly that 
vertical ingots might be used. He considered that 
there was a great future for vertical ingots of copper 
as distinct from slabs, and he believed that, as in the 
case of steel, one could definitely control the positions 
of the blow-holes. Again, he asked if it were possible 
to extend the experiments with a view to determining 
the influence of varying types of slags, because it 
seemed to him that the value of the work would be 
determined to a substantial extent by the ease with 
which the results could be applied in practice, and he 
believed there were very distinct prospects of obtain- 
ing the necessary control by slag composition. 

Mr. R. Genders, referring to Mr. Prytherch’s paper, 
said it was interesting to find that pre-solidification 
was relatively inefficient compared with treatment 
with an inert gas when copper was used. The differ- 
ence between the results of the two treatments 
was rather surprising, and pre-solidification could 
not now be regarded as the panacea which at one 
time it was hoped that it might become. Dis- 
cussing Mr. Allen’s reference to deoxidisers, he said 
it was shown in one part of the paper that phos- 
phorus did not remove the hydrogen from copper, 
and also—in the table dealing with phosphorus 
additions—that the oxygen was not removed. Thus, 
phosphorus exerted its influence in creating sound- 
ness—avoiding blow-holes—even when oxygen and 
hydrogen were present together, and that suggested 
that the action of phosphorus was not only that of a 
deoxidant. Again, aluminium had not had the effect 
which its high heat of oxidation would lead one to 
expect, for it was less effective than manganese. This 
Was not easily understood. Aluminium-copper alloys 
were invariably free from indications of cavities 
caused by gases, and unsoundness was generally 
attributable to casting defects. He asked if Mr. Allen 
had data showing that oxygen was present with the 
aluminium in the alloys he made. Mr. Allen had 
stated, at the end of his paper, that it was tempting 
to conclude that reactions in which oxygen partici- 
pated were of primary importance in all cases. Mr. 
Daniels’ paper showed, however, that the speculation 
referred to by Mr. Allen, i.e., the theory as regarded 
the reaction between hydrogen and oxygen, was not 
sound when applied to bronze, which contained copper, 
tin and zine. Mr. Daniels’ experiments had shown 
that treatments which produced sound copper did 
not produce sound bronze, but, in spite of that nega- 
tive evidence, Mr. Daniels had insisted that it was 
possible that hydrogen and oxygen reacted in 
bronze to produce steam and blow-holes. The only 
direct experiment on the point was one carried out in 
an alloy from which zinc was omitted. Zinc was not 





only a deoxidiser, but also a de-gasifier. It seemed, 
from what was known of zinc, that the hydrogen 
cuprous oxide reaction in gun-metal would be most 
improbable, and he suggested that from the evidence 
in the paper the explanation could not be accepted. 

Dr. R. 8. Hutton (Director, British Non-ferrous 
Metals Research Association) emphasised that Prin- 
cipal Edwards had not merely fathered and assisted 
the research described in the papers, but that he had 
suggested it in the first place. The Research Associa- 
tion was very pleased with the progress made, and 
had every intention of carrying the work further ; 
indeed, it was still in progress. 

Dr. F. Johnson said that the advantages of casting 
vertical ingots had been recognised in the trade, and 
such ingots were being cast of the cake and billet 
type, but the practice involved a revolution in the 
refinery in regard to the types of mould, and so forth. 
It overcame the trouble to which he had Urawn atten- 
tion four years ago in connection with the oxide surface 
skin which formed on the cake or wire bar cast in an 
open mould. Mr. Allen had found evidence of the 
phenomenon of the absorption of oxygen by the 
surface of the molten mass of copper, and it was very 
troublesome in practice. The time-honoured method 
of casting in open moulds was a very practical one, 
and was one which assisted output and did not intro- 
duce special difficulties other than the formation of 
the oxide referred to. The level set of copper was one 
of the most important factors, and, if that were 
obtained, he did not think it really mattered which 
way the billet or ingot might be cast. Work done in 
America recently by D. Walter Scott and H. L. 
de Wald published by the American Institute of 
Mining and Metallurgical Engineers, in which coppe: 
wire bars cast vertically and horizontally were com- 
pared, showed a slight improvement in the quality 
of the vertically cast bars. 

Professor F. C. Thompson emphasised the state 
ment in Mr. Daniels’ paper as to the importance ot 
the condition of melting gun-metal. There was no 
doubt, he said, that the more quickly metal of that 
sort was melted, the more satisfactory it would be 
He was not certain, however, that the explanation 
Mr. Daniels offered was the one which was most 
important in actual foundry practice. With Mr. 
Daniels’ conclusions, so far as they went, he did not 
feel inclined to quarrel, but he could not help wonder- 
ing whether adequate attention had been paid to the 
importance of the sulphur content of the atmosphere. 
In his experience, the amount of sulphur in the coke 
used seemed to bear some relationship to the sound- 
ness or otherwise of the ingot produced, and he was 
almost inclined to believe that some sulphurous gas, 
rather than hydrogen, was the more directly important 
practical cause of the trouble. It might be true that 
certain kinds of unsound bronze could be restored 
fairly easily by remelting, but there was no doubt 
that there were certain types of unsound bronze 
castings which it was difficult, if not impossible, to 
restore, and apparently material of the latter kind was 
useful only as scrap, to be mixed with sound metal. 
Discussing the differences Mr. Daniels had obtained 
between the melts made under the reducing fire and 
the oxidising fire, he was inclined to think that in 
such circumstances the rate of melting might be more 
important than the amount of moisture in the atmo- 
sphere. It was well known that sulphurous gases 
passed through the walls of a crucible. 

Mr. Bailey suggested that Mr. Daniels, in consider- 
ing unsoundness in bronze, had endeavoured to apply 
Mr. Allen’s theory, but had strained the theory to fit 
the facts. 

Mr. H. C. Dews was puzzled as to how Mr. Daniels 
had arrived at his conclusions. There were a great 
many causes of unsoundness in bronze castings, and 
there were two general causes which Mr. Daniels had 
confused. The first was certainly porosity due to the 
evolution of gases during the solidification of the 
bronze, and the second, and by far the more important, 
was the unsoundness due to shrinkage of the bronze. 
Again, he had based a lot of conclusions on density 
determinations, which were fallacious, for the reason 
that the density of bronze, which was a mixture of 
metals, which did not solidify in equilibrium, depended 
entirely on how the bronze solidified. If there were 
a lot of delta constituents in the bronze, the density 
would be considerably higher than if it were all alpha 
solid solution. To take an all-round density figure 
of 8-87, as Mr. Daniels had done, was quite mis- 
leading, for the density figure should vary from about 
8-6 to 8-9, according to how the bronze was solidified. 
With regard to Table IV. of the paper, he said that if 
Mr. Daniels had cast another bronze at, say, 1070 deg. 
Cent., no doubt the density would have been 8-8, and, 
according to Mr. Daniels, would have been perfectly 
sound, but he (Mr. Dews) had no doubt that that 
particular bronze would have had a tensile strength 
of only about 10 tons. If one plotted casting tem- 
perature against density, it would be found that as 
the casting temperature was decreased the density 
rose pretty well as a straight line, whereas the tensile 
strength curve reached a peak and then began to 
descend. With regard to the effect of carbon monoxide 
in bronze, Mr. Daniels had said that when passing it 
through bronze a good deal of oxide was formed, but 
that the carbon monoxide had no effect on the bronze. 
If oxide was formed, however, it must have some 
effect on the bronze. 

Mr. Allen, replying to Mr. Genders’ point with 
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regard to phosphorus, said it was true that in 
‘Table XIV. he had given an analysis of a copper which 
had been deoxidised with phosphorus, and contained 
0-022 per cent. of oxygen. He had done that wittingly 
because it did contain 0-022 per cent. of oxygen. It 
was not discussed in the paper, because he did not 
wish to lengthen the paper too much, but the experi- 
ment was one of a number, and was chosen because 
the conditions were such that there was least chance 
for gas to get back to the metal after the phosphorus 
had been removed. Very frequently one found 
0-022 per cent. of oxygen, and very frequently none 
at all. If the metal and charcoal were left for a long 
time, the oxygen content went down to practically 
nothing. Though he had no definite evidence, he 
believed it was reasonable to suppose that oxygen, 
which was in a separate phase, although it became 
entrapped when the metal was cast, would come to 
the top and be reduced by the charcoal if there were 
time. One theory could not account for everything in 
metallurgy. He was aware that copper and aluminium 
bronzes were usually sound, and he attributed the 
fact that he did not achieve success with aluminium 
to faulty technique on his own part. 

Discussing the remarks of Principal Edwards, he 
said he had always thought that the liberation of 
hydrogen on the walls of the containing vessel was 
similar to the liberation of dissolved oxygen from 
water ; that the liberation of hydrogen from a metal 
followed the general law of the separation of one phase 
from another phase. 

Mr. Daniels intimated that he would reply to the 
discussion in writing. 

The next paper presented was one by Mr. R. Genders 
on “The Macro-structure of Cast Alloys: Effect of 
Turbulence Due to Gases.’ 


CAST ALLOYS AND THE EFFECT OF 


DUE TO GASES 


rURBULENCE 


Observations are described which indicate that when an 
alloy is cast in a mould prepared by a coating of volatile material 
the macrostructure of the resulting ingot may be considerably 
moditied by the turbulence resulting from the evolution of gases 
by the mould coating. The manner in which this occurs and 
the influence of various other factors in the casting operation 
are discussed and illustrated 


There was no discussion 


(To be continued.) 








SIXTY YEARS AGO. 


fuer troubles of Shettield and its wyter supply, dealt 
with in a leading article in our issue of March 25th, 1870, 
illustrate some of the artificial difficulties which were 
imposed in the way of progress in the mid-Victorian age. 
The Sheffield Waterworks Company obtained its original 
Act in 1853. It was stipulated that if the Corporation so 
required it, the company would change over from the 
intermittent system of supply then usual even in our largest 
towns and cities to a constant supply. The date specified 
for the change was 1863. In view of the possibility involved 








in this clause, the company was given from the outset | 


power to object to any fitting used by a consumer which 
could occasion waste if the supply were made constant. 
The Corporation in due time approached the company 
with a view to the conversion of the supply from the 
intermittent to the constant system, but before the subject 
had been fully discussed the terrible catastrophe at the 
Dale Dyke reservoir occurred. Not until 1869 was it 
possible to resume the subject of the conversion. The 
Corporation by this time was determined to have a constant 
supply, but the company refused to grant it. The existing 
fittings, the company said, were so imperfect that enormous 
waste would be incurred if they were retained, while to 
replace them by improved fittings capable of dealing with 
a constant supply would involve the consumers in so much 
expense that they would be better off without it. It was 
argued in reply that if the existing fittings were defective, 
it was the company’s own fault, for it had from the first 
been given power to control the fittings employed for the 
very purpose of seeing to it that they would not occasion 
waste when the system of supply was changed. It was 
freely alleged that the company raised the question of the 
suitability of the fittings merely as a means of avoiding 
compliance with the terms of its original Act. Litigation 
seemed to be imminent between the Corporation and the 
company, and as a method of escaping from it the Corpora 
tion proposed to buy up the company, taking over its 
property at a valuation. It promoted a Bill in Parliament 
for that purpose. The company was, however, equal to 
the occasion. It obtained an injunction restraining the 
Corporation from spending corporate funds on the pro- 
motion of the Bill. In those days a Corporation could 
spend as much money as it liked opposing a Bill, but it 
was not permitted to incur expense in promoting a Bill 
for the construction of any works or the attainment of any 
object whatever, however beneficial to its city the works or 
object might be. To overcome the deadlock it was seriously 
proposed that the Town Clerk’s salary should be increased 
sufficiently to enable him, as a private individual, to 
promote the Bill. Sheftield eventually obtained possession 
of its own water supply in 1888. By that time the Muni- 
cipal Corporations Act—passed in 1882—gave a Corpora- 
tion power to promote as well as to oppose a Bill in Par- 
liament. 








Tue Town Clerk of Hull, in a report upon the legal 
position as to the proposals for the abolition of the railway 
level crossings in that city, stated it had been claimed that 
the Ministry of Transport had power under an Act of 1863 
to compel the railway company, for the public safety, to 
abolish the crossings or diminish the danger. The railway 
level crossings in Hull, however, were authorised before 
that Act was passed. 








Testing Aeroplane Wing Ribs. 





AN apparatus has recently been constructed by Sir 
W. G. Armstrong, Whitworth Aircraft, Ltd., of Whitley, 
near Coventry, for the static testing of aeroplane wing 
ribs. The construction conforms to the requirements of 
the Air Ministry as laid down by the Royal Aircraft 
Establishment, Farnborough. In testing a structure of 
this type, the ideal to be aimed at is to reproduce as closely 
as possible stresses similar to those induced in the part 
when it is actually in service. In the case of a rib, these 
stresses vary according to the different conditions of 
flight, and it is therefore necessary to make at least two 
tests representing the two extreme conditions under which 


a lever system, and is transmitted to the rib, either by 
means of wood blocks shaped to fit over the boom, or by 
string loops passing over either the top or bottom boom, 
or over both. In the test illustrated, wood blocks are in 
use. 
The levers for transmitting the downward pull to the 
framework are of such lengths as to impose the required 
load on each unit, the total load being gee at @ point 
vertically below the centre of pressure for which the rib 


is being tested. These levers are of wood, and are con- 
nected by aluminium links. The load is applied to the 
system of levers by a strong wood lever working in ball 
bearings, attached to the base of the apparatus. This 
lever gives a four-to-one multiplication of the load, and its 
outer end is lifted by a jack resting on the platform of a 
weighing machine. 


The weight of the framework and 


























FiG. 1—MACHINE FOR THE STATIC TESTING OF AEROPLANE WING Riss 


the part has to work. These two conditions are (a) slow 
flight, when the machine is almost stalling, in which case 
the centre of pressure on the rib is situated forward ; and 
(6) maximum speed when the centre of pressure is further 


The load is applied to the rib at sixteen points, these 
points being more closely spaced about the region of high 
pressure than in regions of lower pressure, and the loads 
applied at each point being such as to give the required 
centre of pressure. 

The main structure of the apparatus—see Fig. 1—is 
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Fic. 2—A UNIT OF THE FRAMEWORK 


tubular, the tubes being joined by means of wooden 
clamps in order to make them adjustable to any height 
or position. The rib is held upside down in a framework, 
consisting of sixteen separate units, each of which is con- 
nected by horizontal hinged links to the rigid side tubes of 
the structure. One unit of this framework is shown in 
Fig. 2. The hinges at each end of these horizontal links 
are practically frictionless, so that the whole framework is 
free to move vertically with the links as radii, but is held 
laterally. The load is applied to the framework units by 





levers is taken by adjustable springs. The travel of each 
unit under load is so small that the extra load required 
to extend the springs is negligible. Short lengths of spar 
are fitted to the rib by the standard fitting for the par- 
ticular type of rib under test and rest, free to rock, on rigid 
supports. These supports supply the reaction to the 
applied load. 

The lateral support normally given to the rib by the 
stringing and febric is provided either by wood blocks or 
by string. In the test illustrated, the lateral support for 
one boom is given by the blocks through which the load 
is applied, whilst the other boom is held by strings tying 
it to each side of the framework. A similar means may be 
used on the other boom when the load is being applied 
by string. At the top of each unit of the framework is a 
threaded rod passing between two bars attached to the 
main structure. Large nuts on these rods are screwed 
down during the test to just above the bars. As the rib 
defiects downwards under the load, the nuts are screwed 
up and are always kept just clear of the bars. When failure 
of the rib occurs, the sudden extra deflection is limited by 
the nuts coming down on to the bars and taking the load. 
This action prevents the local distortion from spreading to 
other parts of the rib, and greatly facilitates the inspection 
of the failed part. It also makes possible the strengthening 
up of the part that failed in the event of a further test 
being desired. 








NORDDEUTSCHER LLOYD LINER 
EUROPA. 


On the afternoon of Monday, March lith, the new 
Norddeutscher Lloyd liner “ Europa’ completed her 
trials, and was formally handed over to her owners by 
her builders, Blohm and Voss, of Hambur.. The cere 
mony of handing over was performed on the bridge whilst 
at sea, and President Hindenburg was informed by tele 
gram that the ship had fulfilled all the hopes which had 
been placed in her. She returned to Bremerhaven the 
same day, and 12.15 p.m. on Wednesday, the 19th inst., 
started on her maiden voyage to New York, arriving in 
the Cowes Roads at 8 a.m. the following morning. Before 
sailing for Cherbourg, she was inspected by a party of 
English guests, invited by the owners and their London 
agents, Moxon, Salt and Co., Ltd. The President of the 
Norddeutscher Lloyd, Dr. Ing. Philipp Heineken, speaking 
to the guests, stated that his company had from its 
beginning received no subsidy for Atlantic services. A 
brief reply was made by the German Ambassador, His 
Excellency Dr. Stahmer. The principal dimensions of the 
‘“* Europa ” are as follows :—Length, about 936ft.; beam, 
about 10lft.; and midship depth to upper promenade 
deck, about 88ft.; gross tonnage, over 50,000 tons. The 
stern of the “ Europa” is more bulbous than that of her 
sister ship the ‘‘ Bremen,’’ which gives her a very compact 
appearance. The funnels are oval instead of being stream- 
lined, and they are placed well apart to suit the widely 
spaced boiler-rooms. The propelling machinery com- 
prises a four-screw arrangement of single-reduction geared 
turbines accommodated in two main engine - rooms, 
separated by a water-tight bulkhead. Abaft of the main 
engine-rooms there is an auxiliary engine-room, in which 
the oil-electric generator sets and the switchboards are 
housed. The boilers are of the latest water-tube type, and 
are equipped for oil firing. 
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Fic. 1—750- VOLT ROTARY CONVERTERS 


Automatic Sub-stations for Japan. 


ONE of three complete sub-station equipments, manu- 
factured for the Ise Electric Railway of Japan, was 
recently erected in the Stafford works of the English 
Electric Company, Ltd., for demonstration purposes. The 
capacity of each of these sub-stations is 4000 kilowatts 
at a pressure of 1500 volts, and each equipment consists of 
four 1000-kilowatt, 750-volt rotary converters, working in 
series connected pairs. The extra high-tension supply is 
given in the form of three-phase, 60-cycle, 11,000-volt 
current. For the demonstration the following equipment 
was employed :—One 11,000-volt, three-phase, 60-cycle, 
truck type switchboard ; two 2100-kVA oil-immersed, self- 
cooled, indoor step-down transformers, with double 
secondary windings for supplying two converters in series ; 
four sets of low-tension, alternating-current starting and 
controlling relay equipments, including cam shaft con- 
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sequence :—If two units are running, the unit which came 
into operation last will shut down first, through the opera- 
tion of its underload relay and the underload relay timing 
device, whilst the other unit will shut down through the 
operation of the time switch or through the operation of the 
appropriate “stop ”’ push button. Should both units be 
running when the time switch comes into operation, both 
units will be shut down. Irrespective of whether the 
station is operating under time switch or push-button 
control, the order of starting the machines is determined 
by the position of a two-way triple-pole starting sequence 
tumbler switch on the control desk, the switch being 
set beforehand to give priority to one of the units. The 
sets are shut down in the reverse order to that in which 
they start. Protective gear is provided to guard against 
the following troubles :—Incomplete start, alternating- 
current leakage, overspeed, hot bearings, field failure, 
incorrect polarity and failure to synchronise, alternating- 
current overload, single-phase starting, direct-current 
leakage, alternating-current under-voltage or failure, 














Fic. 3--CONTROL DESK 


trollers ; two common relay panels; four 1000-kilowatt, 
shunt-wound rotary with direct-coupled 
exciters, designed for a speed of 900 revolutions per 
minute—see Fig. l—a set of 1500-volt, direct-current 
switchgear, including track feeder breakers and a desk 
control board, as shown in Fig. 3. 

The incoming supply to the automatic and auxiliary 
equipment is controlled by one feeder supply oil circuit 
breaker, closed by the control switch on the desk control 
board, or if desired by the manual hand-operating gear. 
After the supply has been made available, the first unit, 
consisting of two machines, can receive its starting impulse 
either from a time switch or from a “ start ” push button 
on the control desk. By means of an overload relay or 
by the operation of the machine thermostat, the second 
unit is brought into operation by a prolonged overload on 
the first unit. Owing to the limitations of the test bed 
supply, it was not possible entirely to reproduce site con- 
ditions. Sufficient power was not available to load up the 
first unit to an extent sufficient to bring in the second unit 
by means of the devices mentioned, but it was, neverthe- 
less, possible to produce those conditions artificially by 
manually tripping those devices. Normally, the process 
of shutting a machine down is carried out in the following 


converters, 








reverse direct-current, overheating, and direct-current 
overload, the direct-current circuit breakers being locked 
out after three attempts at reclosing. 

The rotary converters are provided with roller bearings, 
and are started by means of low-voltage tappings on the 
transformers. The English Electric Company has 
specialised in the use of roller bearings on tap-started 
rotary converters, and the disadvantages usually associated 
with this method of starting have been overcome. The 
saving in first cost and in the space occupied by the motor 
needed with the alternative method is therefore realised. 
As the use of roller bearings obviates the need of a brush- 
lifting device, the starting operations are just as simple 
and straightforward as they are in the case of a machine 
started with a pony motor. With roller bearings the start- 
ing current taken from the high-tension mains is reduced 
to a value which compares favourably with that taken by 
a motor-started converter. In order to reduce the 
current rush when changing from the tapping pressure to 
the full voltage of the transformer, the English Electric 


| Company has developed a three-stage starting equipment 


in which an intermediate step connects the full voltage 
leads through chokers to the slip rings of the converter, 
the chokers being designed to limit the current to a value 


FiG. 2—ROTARY CONVERTERS AND CONTROL GEAR 


which does not exceed the original starting current 

During recent years well over 100 rotary converters have 
been supplied by the English Electric Company to Japan, 
and none of these machines are started by means of a pony 
motor. The repeat orders which the company has received 
for tap-started machines with roller bearings, serve to 
indicate that this system of starting is perfectly satis- 
factory and deserves the attention of engineers interested 
in sub-station machinery. For lubricating the roller 
bearings used on rotary converters, it has been found that 
oil is preferable to grease, and all the English Electric 
Company's machines fitted with roller bearings are pro 
vided with a patented system of oil lubrication. Some 
engineers, however, prefer the pony motor method of 
starting, and rotary converters started in this way are 
therefore also supplied. Here, again, the company has 
introduced certain improvements. A patented pony-motor 
rotor is employed which consists of a solid steel cylinder 
machined all over and milled axially with a series of deep 
narrow slots, which do not extend the whole length of the 
rotor, but which leave the ends solid, so as to form what are 
virtually short-circuiting rings for the currents induced 
in the solid teeth. By constraining the induced rotor 
currents to definite paths and introducing additional current 
losses, Owing to magnetic leakage across the narrow 
slots, this improved type of rotor has a much higher power 
factor and a considerably reduced slip as compared with 
the usual unslotted solid type of rotor. It is possible with 
this form of construction to use a pony motor of the 
same synchronous speed as that of the rotary converter, 
and to retain a construction that is devoid of windings 
of any kind, and which is therefore exceptionally robust. 
The normal slip of such a rotor is very low, but it is reduced 
still further by the alteration of the stator connections, 
after the motor has run up to sub-synchronous speed on 
the full stator winding. As the motor has the same number 
of poles as the converter, it cannot run above the syn- 
chronous speed of the latter, and synchronising can there- 
fore be carried out with great ease and certainty. 

The main feature of the English Electric Company's 
automatic control gear is the cam shaft controller 
equipment to be seen in Fig. 2, by means of which the 
main starting operations are carried out. With the aid 
of these controllers, which are similar to those used 
on the company’s locomotive equipments, the various 
starting operations are carried out in a definite mechanical 
sequence, and the need of a number of large contactors 
and their intricate interlocking circuits is avoided. 
Normally, the cam shaft controller is housed in a sheet- 
steel cubicle, on the front of which the various protective 
and other relays are mounted, but for the Ise Railway sub- 
stations an open type of cam shaft controller has been 
supplied to the specification of the railway engineers. 








Steam Generating Plant for 
Hackney Station Extension. 


As was recently reported, the contract for the steam 
generating plant which is to form part of the extension 
of the Millfields-road station belonging to Hackney 
Borough Council, has been secured by Simon-Carves, Ltd., 
Manchester. The complete lay-out and position of the 
boiler-house adjacent to the river Lea and the general 
arrangement of the boiler-house and coaling plant, includ- 
ing the three water-tube boilers and the space for three 
additional boilers, which are to be added at a later date, 
are shown on page 323. The boilers are to be of the 
Simon-Carves patented multiple drum type, each of a 
normal evaporative capacity of 125,000 lb. per hour, but 
capable of operating continuously at an overload of 
150,000 lb. per hour actual. The total heating surface in 
each boiler unit will be 57,697 square feet, the working 
pressure 375 lb. per square inch at the superheater outlets, 
and the temperature of the steam 800 deg. Fah. The 
heating surface is allocated as follows :— 

16,354 square feet in boiler contact and convection zone. 


1,900 - combustion chamber. 
5,100 aie superheater. 
9,593 oo economiser. 

24,750 air heater. 
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Each grate of the twin stoker is to be 12ft. 3in. wide, 
and 18ft. 6in. in effective length, thus giving a grate area 
of 453 square feet per boiler. The air for combustion will 
be pre-heated to a temperature of 340 deg. Fah., and a cem- 
bustion heat efficiency of 84 per cent. of the gross calorific 
value of the fuel is guaranteed. 

The Simon-Carves boiler is claimed to possess several 
improved features compured with other types of three- 
drum boilers. Amongst them may be mentioned the entire 
absence of diaphragms in any of the drums, which ensures 
an even temperature throughout ; a form of combustion 
chamber which lends itself to the efficient use of either 
mechanical stoking, pulverised fuel burning, or oil or gas 
firing ; an arrangement of the tubes and gas passes which 
makes for the minimum draught requirements ; a spacious 
mud drum placed below the water drum, where the speed 
of circulation is the lowest; and the connection of the 
tubes and connecting pipes radially with the drums with 
simple joints which obviate special tube plates and facilitate 
removal when necessary. 

The feed water enters the rear drum through a per- 
forated distributing pipe and is fed into a flashing trough. 
It flows over the full length of the rear edge of this trough, 
and as its density is greater than that of any other water in 
the drum, it sinks down the rear bank of tubes forming the 
last gas pass and also down the external downcomer pipes 
which feed the mud drum. From this drum the water 
rises through the external pipes and enters the bottom 
headers in the water walls of the combustion chamber. 
It also passes from the mud drum into the rectangular 
steel tubes, which form the stoker side walls and central 
dead plate. Thence it passes up to the bottom header of 
the combustion chamber front wall and main stoker arch. 
The refractory rear stoker arch is cooled by the water 
passing up through the arch in a series of tubes which also 
forms the front row of tubes in the middle pass of the 
boiler. This row of tubes is expanded at the top and 
bottom into the rear steam drum and the mud drum 
respectively. 

The top headers in the water walls are connected to the 
steam drums by external rising mains from the side walls 
and by roof tubes from the front wall. These external 
rising mains enter the drum just above the surface of the 
water, thus allowing the steam to pass to the cross- 
over tubes without becoming wet and also obviating 
excessive agitation of the water in the drum. The makers 
claim that the circulation in the tri-drum system makes 
the best use of the energy absorbed and ensures the rapid 
release of steam as it is generated. The circulation is 
natural throughout. Each boiler forms a separate unit, 
complete with travelling grate stoker, a combined inter- 
mingled and convection type superheater, high-velocity 
gilled tube economiser, plate-type air heater, forced and 
induced draught fans, steel chimney, and dust catcher. 

The coal will be taken from barges on the river Lea 
by means of grabs carried on two electrically-driven trans- 
porters and delivered into the overhead storage bunkers 
in the central aisle of the boiler-house or to the stockyard 
behind the turbine-room. The coal deposited in the stock- 


yard by the grabs will be distributed over the area by 
means of a bucket, which will also reclaim from the stock 
and piles the coal under the transporter tracks for return 
to the boiler-house bunkers. 

The latter will have an aggregate capacity of 2000 tons, 
and will be divided into three by transverse partitions, 
so that the whole of the contents of any particular bunker 
will be available for use in either of the boilers opposite 
to them on each side of the building. 

The arrangements for delivery of coal to the stokers 
from the overhead bunkers will be similar to those in the 
existing boiler-house, each boiler unit being provided 
with a patented automatic weighing machine and chute 
mounted on a travelling carriage. Each chute will have 
a capacity of about 2 tons of coal, so that in case of neces- 
sity one weighing machine and chute may serve two 
boilers. 

With this gear it will be possible to transfer coal from 
any of the three bunkers to any boiler, and make use of 
good-quality coal stored in one bunker on a boiler remote 
from it in order to meet the peak load without putting 
another boiler on the range. The travelling carriages are 
to be electrically driven and controlled from the firing 
floor. 

The transporters will be carried by a steel tower on the 
wharf side in which track weighing machines will be 
installed, so that all the coal received can be weighed 
before putting into the bunkers or to ground stock. The 
cantilever portion of the transporter track has been 
arranged to project over the river normal to the wharf, 
in order to minimise the space occupied by barges, facilitate 
marshalling, and give a clear drop for the grabs into the 
barges. 
Each complete boiler unit will be supported on an 
independent steel structure carried on concrete foundations 
at basement or ground level and independent of the build- 
ing and coal bunkers. The forced and induced draught 
fans, chimneys and grit catchers will be supported on the 
flat roof of the boiler-house, and the economisers will be 
arranged at the rear of the boilers below the roof, thus 
economising in height of the building, minimising draught 
losses and facilitating arrangements for dust removal. 

Ashes and clinkers are to be sluiced down channels 
below the basement floor to a large pit adjacent to the 
transporter tower on the wharf, from which they will be 
extracted by means of the coal-handling grabs and 
delivered to an overhead ash bunker fixed in the lower 
portion of the transporter tower for delivery to motor 
wagons on the roadway through the base of the tower or 
to barges on the river. The pumps for circulation of the 
water decanted from the ash sump to the sluicing channels 
will be installed at ground level in the basement of the 
boiler-house. 

An alternative system of ash handling by means of side- 
tipping jubilee wagons hauled by a ‘“‘ Fordson ” tractor is 


| also provided, the ash hoppers at the rear of the stokers 





being provided with the necessary worm-gear-operated 
deflecting plates, doors, and chutes for delivery into the 
wagons. Riddlings from the grates will be collected in 














PUMP HOUSE 


BOILER HOUSE LAY-OUT 


separate compartments of the hoppers and delivered to 
these wagons, so that the fine dust may be segregated from 
the bulk of the ashes and clinker, and if of value may be 
returned to the stoker hoppers or used in the existing 
destructor plant. Even if the riddlings have no calorific 
value, the arrangement will improve disposal and sale 
conditions for the ashes. 

Mr. L. L. Robinson, M.Inst.C.E., M.I.E.E., M.I.Mech.E., 
the Borough Electrical Engineer, who is respons'ble for the 
general design and lay-out of the complete plant, is to be 
congratulated on having evolved a scheme by which so 
large an increase in capacity is accommodated in a 
restricted space without complication of either buildings 
or plant. 








INSTITUTION OF MECHANICAL ENGINEERS— 
GRADUATES’ SECTION, LONDON. 


Two important events in the annual programme of 
the London Graduates of the Institution of Mechanical 
Engineers took place over the week-end. On Friday last, 
a very enjoyable dinner was held at Rumpelmayer’s 
Restaurant. It was not quite so well attended as usual, 
but those present will have been able to give such a good 
report of it to the absentees that the numbers should be 
greater than ever next year. A feature of the evening was 
the admirable singing of Mr. Kenneth Ellis, a member of 
a family of engineers. The chair was occupied by Mr. R. 
Wailes, Chairman of the Section, and the guests included 
the President of the Institution and some of the senior 
members of the permanent staff. The honorary secretary 
of the Section, Mr. H. Randal Steward, proposed the 
health of the Institution in an effective speech, to which 
the President responded. Mr. Ivan Jones then toasted 
the visitors, and Mr. W. J. Walton, Vice-chairman, London 
Students’ Section of the Institution of Electrical Engineers, 
made an excellent reply. Finally, General Mowat pro- 
posed the Graduates’ Section, London, and the Chairman, 
Mr. Wailes, spoke about the work and aspirations of the 
Section. All the speeches were characterised by a light 
touch, and a happy evening was brought to an appropriate 
end by the singing of “ Auld-Lang Syne "’ in the proper 
manner. 

The seeond event to which we have alluded was the 
delivery of the Annual Lecture by Mr. William Taylor. 
Mr. Taylor took as his subject “ Science in Workshop 
Management,”’ and he held the keenest attention of his 
audience for an hour whilst he discussed on broad lines 
Taylorism, the necessity of accurate time setting, the 
scientific design of tools to suit the natural action of work- 
people, the effect of rest periods and similar matters. 
He devoted some time to the question of workshop 
psychology, speaking from a long personal experience as 
a manager. In conclusion, he urged the graduates not only 
to pay attention to the subject, but not to put off the 
discussion of it at their meetings. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
) 


correspondents. 





AGRICULTURAL ENGINEERING. 


Srr,—There seems to be a general tendency in agri- 
cultural circles towards a supercession of animal labour 
by mechanical means, and that is, of course, to the imme- 
diate advantage of the engineer, as it is to his advantage 
to supply the appliances necessary for such a change. 
And that change has now developed to what appears to 
be nearly the extreme limit. Mechanical cultivation has 
been practised for some generations, and has now developed 
to such an extent that stables on the farm are almost 
derelict. The result is that the soil lacks its native manure, 
and has to be encouraged by chemical “ fertilisers,’’ which 
is largely the responsibility of the engineer—for it is he 
who has upset the natural balance of Nature by enabling 
large numbers of people to earn money in a small area. 

So the problem arrives that, can the engineer extricate 
the populace of the world in general, for which he is most 
largely responsible? The engineer has enabled large 
populations to be supported on land otherwise almost 
arid by means of irrigation and transport facilities, that 
have brought the products of fertile countries to those 
places where population is so thick that there is no room 
for the cultivation of foodstuffs. Take, for instance, the 
provision of Europe with frozen mutton from New Zealand, 
chilled beef from South America, wheat from Canada, and 
fruit from many parts of the world. These supplies are 
only available through the industry and ingenuity of the 
engineer. But has he gone sufficiently far, and has not 
his enthusiasm for the mechanical perfection of his 
appliances overstepped that point at which his develop- 
ments are beyond the assimilation of the agricultural 
community ? 

These remarks are inspired by a conversation with a 
man, intimately concerned with agriculture in India, who 
said that what might be described as a “chug chug” 
motor could displace a buffalo as a prime mover, on 
account of its absolute reliability and lack of necessity for 
expert attention ; that where larger powers were entailed 
it was a question of using either a steam engine that could 
be attended by “ native’ labour or having a high-speed 
oil engine and then employing a “ white” attendant. 
The same factors apply in every country to some degree 
or another ; and it would seem that if the whole world is 
not to revert to mediwval habits, the engineer should 
dictate as to the seale of operations on which essential 
products are produced. D. N. 
March 18th 


THE UNEMPLOYMENT PROBLEM. 


Srr,—I am pleased to see that you are paying more and 
more attention to economic questions. Last week you 
again referred to the deferred payment system, and this 
week—your issue of March 14th—you write a well-balanced 
article on Unemployment. 

I did not venture to write you another letter on the 
deferred payment system, for, within the ambit of the 
present financial system, I should say that your sugges- 
tions were rational enough, but your leading article on 
Unemployment does make me anxious to express further 
views, for you are candid enough to admit that “ the ques- 
tion must be examined scientifically,” and here at last we 
have that “ change of heart ’’—or shall I say “ change of 
outlook "’ ?-—that is so necessary before this problem can 
be understood. 

Since I have recast my ideas on this matter, I have 
often asked myself how it is that most people fail to see that 
unemployment is a sign of progress, and that it is the 
inevitable concomitant of a machine age. The engineer 
and scientist is all the time endeavouring to remove the 
physical burden from the man to the machine. A hundred 
years ago the machine increased employment rapidly, 
first because the financial capital was forthcoming to 
help in the increase of machines, and, secondly, because 
a world market existed for the resultant product without 
serious competition from other industrialised countries. 
Even at home the period of building the machine meant 
huge activity. The railways, for example, can be con- 
sidered a huge machine. So successful were the few in 
existence in bringing large dividends to their proprietors 
and so great were the benefits they gave to the community 
which they served, that railways were rapidly built through- 
out England, and contemporaneously throughout the 
world, giving employment in full to hundreds and thou- 
sands of people. The railways are now a fait accompli, 
and with their completion unemployment follows, and so 
it is in a hundred other directions. Moreover, the number 
of men required is enormously reduced in any railway- 
building operation. If a man excavated 5 to 10 yards of 
stiff clay in the old days in one day he had done a fair 
day’s work; to-day, that is done by a large steam navvy 
in 4 minutes. Thus the machine has displaced the man. 

So we have come to a stage in our mechanical develop- 
ment where unemployment is inevitable, but in spite of 
this we still mix up certain moral maxims in our method 
of dealing with it. We say that “unless a man work, 
neither shall he eat,” and so people who have no work to 
do get no income beyond the “ dole” and the machine, 
which is there to do the work for the man is also idle, for 
the man having no money, cannot buy the product of the 
machine. 

Very many other considerations enter into this ques- 
tion, but we must face up to the fact that unemployment 
is really a sign of progress, but the baneful effects of un- 


I therefore welcome your remarks, Sir, that this question 
must be examined scientifically. It will then be found that 
the unemployment problem is fundamentally a distribu- 
tion problem, and if tackled from that point of view, the 
problem is not beyond the wit of man to solve. 

But we must not mix up eccnomics with moral dogma, 

R. Gaunry. 

London, 8.W. 1, March 19th. 


—<— 


Srr,—I have read with great interest your leading article 
in the issue of the 14th inst. on “ The Unemployment 
Problem,” which I consider to be an extraordinarily stimu- 
lating contribution to the discussion of this subject. For 
one thing, it confirms an impression that the practical and 
scientific outlook of the engineering mind will be far more 
effective in analysing and elucidating the defective work- 
ing of the industrial machine than the less practical and 
less scientific training of the economist, to whom the 
problem by tacit consent has been hitherto left. Your 
plea for an investigation by engineering methods of the 
process, working, and results of the general industrial 
machine is most timely. In this connection, I suggest 
that attention may be drawn to the remarkable works of 
a British engineer, Major C. H. Douglas, M.I. Mech. E., 
&e., and published under the titles ‘“* Economic Demo- 
eracy ” and “ Social Credit.” I have no hesitation in 
saying that his analysis and conclusions will receive the 
concurrence of all who have a realistic view of industrial 
mechanics. 

March 19th. Py. BH. A. 


STEAM NOZZLE EFFICIENCIES. 


Str,— With regard to the communication of ** A. 8. E. D.” 
in your issue of March 7th on the steam nozzle research of 
the Institution of Mechanical Engineers, I should like to 
support his contention that the velocity coefficient does 
not necessarily form a criterion of the nozzle efficiency. 
It is easy to show that the square of the average velocity 
coefficient as obtained by the impact tester is less than the 
actual nozzle efficiency if there is a variation of velocity 
over the nozzle section. In a paper read before the North- 
East Coast Institution of Engineers and Shipbuilders in 
1921, Professors Mellanby and Kerr laid due stress on this 
fundamental issue. They suggested that it was possible 
to conceive a non-uniform distribution of velocity across 
the nozzle section, due to boundary and viscosity effects 
which are actually known to exist in slower pipe flow. 
With the further reasonable assumption that there is no 
slip at the boundary wall, they made a quantitative exami- 
nation in an effort to explain the variation in nozzle 
coefficients with velocity. They found that the effect of 
non-uniformity was obscured by considerations of friction, 
but made it obvious that it could not be overlooked in a 


engravings, a very simple system has been adopted which, 
it is claimed, does away with working parts and enables 
the filter to be operated 24 hours a day without special 
attention. 

in Fig. 1 we give a general view of the filter unit, which 
consists of a pressure receiver for the dirty o'l in combina 
tion with an electrically-heated ‘‘ Stream-line ”’ filter of the 
single cell type. After the dirty oil has been introduced 
into the container, the pressure within the vessel 
is raised to about 30 Ib. per square inch by a 
hand pump, or preferably by admitting compressed air 
from the engine supply pipe. A safety valve of large 
area is fitted and a pressure gauge, so that the work. 
ing pressure is not exceeded. The level of oil in the 
receiver is gauged by a dip-rod, on which maximum and 
minimum oil levels are marked. As shown in the drawing, 
Fig. 2, the filter unit consists of a separate receptacle 
in which the single column filter pack is housed. The 
filter consists of a series of discs of fibrous material, which 
are mounted on a squared rod, the pack being enclosed 
in a metal housing around the bottom of which the electric 
heaters are fitted. The degree of heat applied to the oil 
around the filter is regulated by a rheostat shown to the 
right, and a uniform temperature of about 80 deg. Cent. 
is maintained. A thermometer is fitted on the upper 
part of the filter casing, and as shown in the drawing 
an asbestos packing ring is provided in order to 
prevent the circulation of air and _ corresponding 
loss of heat. 

The pressure of air in the container forces the dirty oil 
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determination of the true nozzle efficiency. It is surprising, 


tion to this important feature in nozzle flow. JET. 
Glasgow, March 17th. 








A Compact Oil Renovating Unit. 


Ow several occasions we have referred to complete 
stream-line filter installations which have been embodied 
in the lubricating oil systems of internal combustion 
engines for the purpose of cleaning crank case and similar 
oils. In such units the equipment has generally included 

















Ol. RENOVATING UNIT 


a small electrically operated vacuum pump for drawing 
the oil into the container, arrangements being made 
whereby the same pump can be worked as an air com- 
pressor for cleaning the filter pack. 

In a new design of small portable oil renovating unit 
which has recently been put on the market by the Stream- 
Line Filter Company, Ltd., of 45, Horseferry-road, West- 





employment, the result of inverted moral thinking. 
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Ol RENOVATING UNIT 


through the cock A into the filter casing and it passes 
between the dises to the centre of the filter pack, all the 
dirt being left on the outside edges of the discs. The 
clean oil, which is bright in colour, rises up the squared 
spindle and passes through the cock B to the delivery 
pipe. 

The cock is of the three-way type and when in the top 
position it allows the cleansed oil to pass to any con- 
venient receptacle. When, however, the cock is turned 
to the lower position, it is open to a flexible pipe 
connected to the compressed air supply pipe and safety 
valve fitting. 

When it is desired to clean the filter pack, two thumb 
screws at the top of the filter casing—see Fig. l1—are 
unscrewed and the filter pack column lifted out. The 
cock B is then turned into the lower position and com- 
pressed air is admitted into the centre of the filter pack 
by opening valve C on the pressure container. The com- 
pressed air removes all the sediment from the outside 
edges of the dises and the filter pack is then ready for 
further service and can be replaced in position. 

This cleaning operation can be conveniently performed 
at the end of each day, or, preferably, morning and evening, 
if the filter is in continuous service. 

In addition to the 5-gallon per week equipment we 
illustrate, the firm is now constructing a three-pack filter 
unit with an output three times that quantity of oil. In 
the remote event of electric current not being available, 
the heating of the filter space may be done by gas, hot 
water, or a paraffin lamp. 








THE production of 87,079 tons of pig iron in Canada 
during January represented an increase of 5 per cent. over 
the 82,632 tons made in December, 1929. The Dominion 
Bureau of Statistics reports that while the January output 
was slightly under the 87,764 tons made in the same 
month a year ago, it was the second largest tonnage 
reported for any January since 1919, when 93,000 tons 
were produced. Production of steel ingots and direct steel 
castings was also at a high level, with the output of 115,200 
tons in January, representing a gain of 40 per cent. over 
the 82,415 tons made in the previous month, but falling 
slightly short of January, 1929, when the production was 
reported as 116,260 tons. With respect to furnaces in 
blast on January 31st, the Bureau reports that the number 
remained the same as at the end of December, namely, 
seven, of which two were in operation at Sydney, Nova 
Scotia, and two at both Hamilton and Sault Ste. Maric 
in Ontario. The remaining furnace was located at Port 
Colborne, Ontario. These furnaces had a combined daily 
capacity of 2625 long tons per day, or about 60 per cent. 





minster, and which is illustrated in the accompanying 


of the total capacity of all iron blast-furnaces in Canada. 
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Railway and Road Matters. 


THE railway companies have decided that their summer 
train services shall come into operation on July 7th. 


THE question of making uniform the gauge of the rail- 
ways in Australia is still alive, despite the great expendi- 
ture involved. According to the Melbourne correspondent 
of The Times, that figure is now £20,851,000. Mr. Scullin, 
the Prime Minister of the Commonwealth, again affirmed 
that the Government would pay one-fifth of the total cost. 


Turse Post Office stowage vans have been built at 
the Wolverton Works of the London, Midland and Scottish 
Railway Company for postal service. The vehicles, as 
their name implies, are for stowage purposes; but they 
are so constructed that, should the necessity arise, they 
can be made suitable with very little alteration for taking 
up and delivering mails as travelling Post Offices. 


Now that the railways are financially interested in most 
of the road transport companies, they fear less the com- 
petition of motor omnibus services. Whether or not, as a 
consequence, they should modify the cheap fare facilities 
that have resulted from road competition has recently 
been a question for discussion among the companies ; 
but, according to The Times of March 6th, no change is at 
present likely. 

THE first of the two new boats—the “ Isle of Jersey ” 
and the “Isle of Guernsey ""—for the Southern Railway 
Company’s Channel Islands service from Southampton 
made her first trip on March 12th. The size of the boats on 
this route has hitherto been restricted by the accommoda- 
tion of the harbours at St. Peter Port, Guernsey, and St. 
Helier, Jersey, but recent improvements have now made 
possible the use of larger vessels. The “ Isle of Jersey ” 
will be followed by the “ Isle of Guernsey "’ in a few weeks. 


Tue Isle of Wight County Council adopted, on March 
12th, the report of its Parliamentary Committee on the 
subject of a tunnel under the Solent, which was to the effect 
that for financial reasons the scheme was impracticable. 
The Southern Railway Company had refused to give any 
support on the ground that the present cost would be such 
as to make it unlikely that an adequate return would be 
realised on the capital, and without that support little 
assistance would be forthcoming from the Lord Privy Seal 
or from the Road Fund of the Ministry of Transport. 


Tue Ministry of Transport railway statistics for Novem- 
ber last show not only an increase, when compared with 
November, 1928, of 5-3 per cent. in the number of passenger 
journeys, but of 1-3 cent. in the receipts from pas- 
sengers. These were earned by an increase of 2-1 per cent. 
in the passenger train mileage. In freight traffic the 
tonnage rose by 9-5 per cent.—due mainly to 13-2 per 
cent. more coal tonnage—and the receipts by 3-9 per cent. 
Freight train mileage increased by 3-8 per cent. The 
average train load advanced from 127 to 1334 tons, and 
the net ton-miles per engine-hour from 431} to 443}. 


THE announcement has been made by President E. 
W. Beatty that the Canadian Pacific Railway has pur- 
chased from the Lake Superior Corporation the Algoma 
Eastern Railway, running for 88 miles between Sudbury 
and Little Current, for a cash payment of about 3,000,000 
dollars, and the assumption by the C.P.R. of bonds total- 
ling approximately 2,200,000 dollars. The Algoma 
Eastern Railway for some years has been operating at 
a loss and can be more economically worked as a sub- 
sidiary of the C.P.R. The purchase should result in greater 
facility in handling both the inbound and outbound traffic, 
especially to the properties of the International Nickel 
Company. 

In this column of our issue of November Ist last, men- 
tion was made of a breakaway on October 2lst on the 
Bletchley-Bedford section of the London, Midland and 
Scottish, wherein the fireman of the goods train, with which 
the runaway collided, was killed. The accident was 
inquired into by Colonel Anderson, whose report thereon 
was issued on the 28th ultimo. The load of the train in 
question was about 800 to 850 tons behind the tender ; 
the brake van was of 20 tons, and the engine was of the 
0-8-0 tender type, weighing in working order 99 tons 
10 ewt. The breakaway occurred within 145 yards of the 
summit of a length of 2} miles of 1 in 129. The train 
came to a stand at that point, and the driver let the train 
roll back about a couple of wagon lengths, and then 
restarted. That caused the coupling between the fifteenth 
and sixteenth wagon in the rear of the engine to fail, and 
the runaway collided violently 3} miles further back with 
a following goods train. Colonel Anderson reports that 
the coupling had internal flaws, which no known method 
of external examination could have detected. There 
were no runaway catch points on the section in question, 
and their provision is recommended on two of the rising 
gradients on that part of the branch. 

THe fatal collision of March 6th at Culgaith was inquired 
into, on behalf of the Ministry of Transport, by Colonel 
Trench on Thursday, the 13th. The charge was made that 
the driver of the passenger train, who was killed, started 
from Culgaith against the starting signal at “‘ danger.” 
Whether that was so or not is not yet publicly known, as 
his fireman and the guard of the passenger train were so 
hurt in the accident that they were not present at the 
inquiry. It was, however, made clear that Rule 251 (g) 
was not acted up to. That orders that when a ballast 
train is obliged to remain stationary on the line within a 
tunnel, or near the mouth of a tunnel, there must, in 
addition to the usual flagman three-quarters of a mile from 
the obstruction, be an inner flagman a quarter of a mile 
from the obstruction. In this case there was no second 
flagman, for which omission the guard of the ballast train 
accepted responsibility. Another admission was made 
was that by the flagman of the ballast train, who had been 
stationed at Culgaith signal-box, i.e., three-quarters of a 
mile in the rear of the train. He said that on returning to 
his train he picked up the detonators that protected the 
train under the above Rule 251. The coroner resumed his 
inquest, into the death of the driver of the passenger 
train, on Monday last, when it became a definite conclusion 
that the starting ay was against that train. The jury 
was, however, satii to return a verdict of “‘ accidental 


death” without any rider as to the responsibility of any- 
one for the accident. 











Notes and Memoranda. 





Ix 1928, the German production of sulphuric acid 
was 1,555,000 metric tons, compared with 1,448,000 tons 
for 1927. The increased production resulted in a 10 per 
cent, increase in consumption of pyrites and a 5 per cent. 
increase in the consumption of zinc blende. 

Iw 1928, the latest year for which world data are avail- 
able, Canada produced 94 per cent. of the world’s nickel, 
69 per cent. of the world’s asbestos, 55 per cent. of the 
world’s cobalt, 9-6 per cent. of the world’s gold, 9-2 per 
cent. of the world’s lead, 8-5 per cent. of the world’s silver, 
5-2 per cent. of the world’s zinc, and 5 per cent. of the 
world’s copper output. 


Tae French pilot Lemoigne, who holds the French 
flying record for altitude, recently gave a display of a 
new landing apparatus, which, when perfected, should, 
it is claimed, be a great asset to aviation. Instead of the 
usual two wheels, the machine is fitted with “ caterpillar 
rollers,” to which are attached oleo-pneumatic brakes 
controlled by the pilot. 


At the works of Morris Motors, Ltd., a very large electro- 
plating plant has been put in. The equipment consists of 
a continuous automatic nickel-plating plant, 120ft. long, 
and embodies a number of special features, including quick- 
lifting devices between vats. The nickel-plating vat 
contains over 3000 gallons of solution, and to ensure a 
homogeneous, close-grained deposit, the electrolyte is 
heated, filtered and agitated. By means of the raised 
temperature of the solution a deposit of 0-00lin. thickness 
is obtained in 40 minutes. After nickel-plating the 
radiators are highly polished, and are subsequently given 
a ten minutes’ chromium - plating treatment, using 
“ Zonax "’ bright chromium solution. 


THE cultivation of olive trees in Tunis, states the 
Chemical Trade Journal and Chemical Engineer, has been 
making very rapid progress. In 1919 there were about 
12 million trees in the country, whilst in 1928 there were 
nearly 17 million. The oil output for the season 1929-30 
is estimated at about 3,300,000 0z., which is a record 
and which compares with the 2,250,0000z. of 1928-29. 
The position from the point of view of the producers, 
however, is not at all rosy, as, owing to the high olive oil 
production in all parts of the world, stocks are accumulat- 
ing, prices are falling and growers are finding it very diffi- 
cult to secure adequate bank backing. Tunisian olive oil 
is not of very high quality and is mainly exported to Italy, 
where it is usually further treated and mixed with Italian 
olive oil. 

In his paper read before the Belfast Association of 
Engineers on “ Mill Driving,”’ Mr. J. Leigh advocated rope 
driving on the following grounds:—First, the rope drive 
is positive at moderate tension, whereas a belt drive has 
a slip of from | to 3 per cent. unless the tension is exces- 
sively high ; secondly, rope drives are more efficient than 
belt drives ; a main rope drive under good conditions will 
have a rope efficiency of 98 per cent.; a small machine 
rope drive would have an efficiency of about 93 to 95 per 
cent. at 3000 to 5000 f.p.m.; thirdly, rope driving is 
smoother than belt driving, and produces a more uniform 
turning moment ; fourthly, rope driving is more reliable ; 
fifthly, rope driving, though more expensive in first cost, 
is much lower in running costs and maintenance ; sixthly, 
rope driving is silent, occupies less space, and gives more 
warning of approaching failure. 


In the Freeman process of burning pyrites, which has 
been developéd by Mr. H. Freeman, of Shawinigan Falls, 
Canada, the pyrites is, according to the Chemical Trade 
Journal, conveyed by suction, dried, and burned in sus- 

nsion as a powdered fuel. The sulphur dioxide is, upon 

ving the furnace, treated and washed to free it from all 
dust and sulphur trioxide before entering the limestone 
towers for the production of digester liquors. By sinter- 
ing the iron oxide resulting from the burning, a market- 
able iron product is obtained, which can be utilised in the 
iron blast-furnace. The heat generated in the burning is 
recovered in the form of high-pressure steam, the utilisa- 
tion of which more than pays for all operating costs. The 
Canada Power and Paper Company has already built at 
the St. Maurice plant a commercial size unit having a 
rated capacity of 20 tons of pyrites a day. 


A PAPER on submerged combustion was recently read 
by Mr. C. F. Hammond before the Institute of Fuel in 
London. As the name implies, this is a method of heating 
by direct contact of the flame from a burner which progects 
the white-hot gases directly into, and at any depth below 
the surface of, a fluid, such as water, oil, tar, or substances 
which are solid at normal temperature, but which may be 
rendered liquid by the application of heat, such as paraffin 
wax, pitch, lead, tin, zinc, and other white metals. For 
such a method to be successful it is necessary to speed 
up the chemical combination of the fuel with the necessary 
air for combustion, so that it takes place too fast for any 
quenching action to become effective. In the Hammond 
system a supply of fuel and the whole of the necessary 
air in the chemically correct proportions are introduced 
into a mixing appliance wherein they form a homogeneous 
mixture of uniform composition. 


Tue newly created province of Sikang, China, is said 
to be rich in mineral resources. In mineral wealth it is 
richer than any other part of China, being one of the most 
highly mineralised spots in the world. _ It is full of lodes 
and veins carrying gold and metallic ores. The streams 
and rivers contain deposits of alluvial gold and evidences 
of mining activity are seen on all sides. At Kangting 
there are Government silver mines producing 5 oz. to 
6 oz. of silver per picul. The vein in that district is 4ft. 
wide and is worked along a distance of over 10 miles. 
Although the ore carries copper, silver and lead, yet it is 
worked only for its silver content. In the Yenyuan 
district there are veins containing gold, silver, lead, copper, 
zine and quicksilver. The quicksilver mine in Yenyuan 
supplies not only the famous Maha mine in Szechuan 

rovince with quicksilver, which is a form of royalty to 
“ paid, but also the Chungking vermilion workers with 
cinnabar. In short, the lodes in Sikang are still unde- 
veloped, and those now under operation are all worked in 
a primitive way by the aboriginal tribes ; some of them are 
under the supervision of Chinese. 





Miscellanea. 





It is intended to instal a water filtration plant at 
Hamilton, Ontario, at a cost of 1,000,000 dollars. 


THE output at Snowdown Colliery, Kent, last week was 
10,446 tons, and at Tilmanstone Colliery 7000 tons. 

A PLANT with a capacity of 500 tons a day of lignite 
briquettes is being put up at Bienfait, Saskatchewan. 


Tr is announced that the River Weir Commissioners pro- 
pose to construct a new deep-water quay, 600ft. in length 


A cCoprer refinery is to be built in Greater Montreal 
by the Canadian Copper Refiners, Ltd., at a cost of 
2,000,000 dollars. 


Tue Lighting Service Bureau of the South African 
Electric Lamp Association was recently opened by the 
Mayor of Johannesburg. 

It is proposed to impound the Sauk Lake, Washington, 
and thus provide a head of water of 185ft., which will be 
utilised to develop some 73,500 horse-power 

THE primary equipment of the Beauharnois power 
plant is to comprise two 8000 horse-power units for house 
service and four 50,000 horse-power main units 


Work is being started on the construction of an oil 
refinery, just outside the Second Narrows Bridge at 
Vancouver, which will cost some 2,000,000 dollars. 


Tue spinning of the cables for the new Mid-Hudson 
Suspension Bridge, New York, was finished on February 
24th, after about three months’ work. The span is 1500ft 
and the cables are 16}in. in diameter. 


A NOTABLE increase in British radio exports during 1929 
is reported. From £1,134,953 in 1928, the value of our 
trade overseas leaped to £1,234,639 last year—an increase 
of £99,686. This is the first upward move for three years, 
a steady fall having been recorded since 1926. The exports 
of the United States of America, Holland, and Germany 
are still far ahead of the British figures, those of America 
being nearly four times as great as those of this country. 


In co-operation with the Polytechnic and Association 
of Principals of Technical Institutions, a scholarship 
has been inaugurated by the Institute of Patentees, Inc. 
With the object of encouraging inventive talent amongst 
those whose circumstances do not permit them to undergo 
the ordinary courses of technical training, the Institute 
has decided to found a series of Presentation Courses at 
one or more of the recognised technical schools and 
polytechnics which exist throughout the country. 


A CONFERENCE was held at Government House, Cal 
cutta, on March 15th, under the presidency of the Governor 
of Bengal, to consider the subject of the proposed Howrah 
Bridge across the Hooghly. The majority of the engineers 
favoured a cantilever bridge, but the Chairman of the Port 
Commission favoured a floating bridge. It was finally 
decided to appoint a small committee to advise on the 
nature of the tests necessary to determine the effect of a 
pier upon the river régime. The estimated cost of a canti- 
lever bridge is £2,650,000 and of a floating bridg 
£1,530,000. 


A new department of the Technical High School at 
Berlin, named the Heinrich-Hertz Institute, has just been 
opened, which will deal with specialised research work 
connected with electrical and sound oscillations and waves 
and mechanical vibrations. The head of the Institute 
will be Professor Dr.-Ing. K. W. Wagner, who will also 
have charge of the electro-technical section. Telegraphy 
and telephony will be dealt with by Professor Salinger, 
while Professor Dr. Leithduser will deal with high-frequency 
problems. The department specialising in sound and 
acoustics will be under Dr. E. Meyer, and Professor Dr. 
Hort will be in charge of the section dealing with mechanics 
and torsional vibration. 


Ir is stated that the works of the AllmA&nna Svenska 
Elektriska A.B., at Yaroslaff, which were begun in 1916 
and formed the subject of a concession granted to the 
Swedish company in 1927, were completed last year, and 
the erection of the plant for working on a large scale was 
finished early this year. Various departments have 
already been brought into use and operations at full 
capacity are expected to take place in a year. The pro 
duction will comprise the construction of three-phase 
motors up to 750 horse-power, and the annual normal 
capacity at full load is calculated at 30,000 machines of 
an average size of 5 to 6 horse-power. About 1000 workers 
will be employed. At present some 50 Swedes are on the 
spot as specialists and instructors. 


Tue Board of Trade has appointed Mr. James Hender- 
son, of the Frodingham Iron and Steel Company, Ltd.. 
to be a member of the National Fuel and Power Com 
mittee in the vacancy created by the death of Mr. Maxi- 
milian Mannaberg. The National Fuel and Power Com- 
mittee was appointed in 1926 under the chairmanship 
of Sir Alfred Mond, now Lord Melchett, as a standing com 
mittee to advise on questions connected with the economic 
use of fuels and their conversion into. various forms of 
energy, having regard to national and industrial require 
ments and in the light of technical developments. The 
committee has issued two reports on its work—a general 
report dated September 4th, 1928, and a report dated 
November 27th, 1928, on proposals for the amendment of 
gas legislation. 


THE first national conference on employment manage- 
ment to be held in this country takes place to-day, Friday, 
March 2lst, at the Hotel Victoria, Northumberland- 
avenue. This is a part of the campaign for factory and 
workshop efficiency which was inaugurated by the Duke 
of York’s recent pronouncement as President of the 
Industrial Welfare Society. It will be remembered that 
he indicated the overwhelming importance of the human 
factor in any schemes of re-organisation which may take 
place and outlined the contributions the Society can mak« 
towards the revival of prosperity in this country. Sir 
Harold Morris, K.C., will preside at the conference lun 
cheon; Mr. A. P. Young, general manager of the British 
Thomson-Houston Company, Ltd., Rugby, will give an 
address on “The Employment Department,” and Mr 
Perey A. Best, managing director of James Shoolbred and 
Co., Ltd., will give an address on “ Staff Management.’ 
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The Channel Tunnel. 


It is just a hundred and thirty years since, as far 
as history relates, the first suggestion for the con- 
struction of a tunnel under the Straits of Dover 
was made. We need hardly say that the origin 
of the proposal was French. At that time 
England had so much cause to be grateful for the 
“narrow seas”’ that even the faintest hint of 
making a direct physical connection with France 
would have been received with the utmost derision. 
Many years of peace with our traditional adversary 
had to elapse before the suggestion took shape 
again, this time in such a practical form that an 
international commission was set up to draft a 
tunnel treaty. One interesting point, owing to 
subsequent events, may be recalled in connection 
with this project of the early ‘seventies. It is that 
her Majesty's Government saw no objection to the 
scheme. With this encouragement exploratory 
work was actually begun. Soundings of the Channel 
were made by French and British engineers, and 
in the ‘eighties the South-Eastern Railway Com- 
pany sank shafts on the coast between Folkestone 
and Dover. But even whilst the work was in hand 
the force which was destined to frustrate it was 
coming into being. The military began to express 
doubts about the expediency of penetrating our 
principal barrier of defence against European 
aggression, and in consequence of the decision— 
rather halting—of a Joint Select Committee the 
scheme was dropped. But it popped up annually 
in Parliament, until in 1906-7 it was again crushed 
by military opinion. For a time it lay fairly 
quiescent, but just before the war and just after it | 
the Government's sanction to proceed was sought 
and again refused on the same ground. In 1924 the 
proposal suffered the same fate. But four years 
later, when it was again brought to the front, the 
Government appointed a Committee to investigate 
the whole problem afresh. That Committee has 
within the past few days issued its Report. 

The surest way to make an Englishman exert all 
his strength is to oppose him. If the opposition 
appears to him to be ill founded or unjust he will 
double his efforts to overcome it. That is what 





5 | altered. 
| mittee of April, 1929, not a word was said about the 


| Channel 





happened with regard to the military objections to 





the tunnel. We do not think our memory is at 
fault when we say that no civil engineer was in 
the slightest degree impressed by the fear of 
invasion. All knew perfectly well that the instant- 
aneous blocking of the tunnel by an explosive charge 
controlled from any desirable point was of 
elementary simplicity. As long as no better reason 
for not building the tunnel was advanced engineers 
stood up for it, and other reasons received far less 
consideration than they merited. The country was 
divided into those who did not want the tunnel 
because they feared invasion, and those who 
wanted it because they held the military objection 
to be baseless. The position has now been entirely 
When Mr. Baldwin nominated the Com- 


question of invasion. The Committee was appointed 
solely “to examine and report upon the economic 
|aspects of proposals for the construction of a 


Channel Tunnel or other new forms of cross- 


communication.’ The instruction has 
been faithfully observed, and nothing, save a few 
historical notes, will be found in the Report about 
the military objections which hitherto have carried 
so much weight. That is not to say that the 
military advisers may not still object. They may, 
but we doubt that they will have any cause to do 
so. It seems probable that the scheme has been 
killed by economic reasons when it would never 
have succumbed to military objections. We say 
this despite the conclusions of the Committee—with 
one dissentient—that none of the new forms of cross- 
Channel communication can be regarded as a satis- 
factory alternative to the tunnel, and that the 
Channel Tunnel, “‘ by creating new traffic and thus 
increasing trade, would be of economic advantage 
to the country.”’ After reading the Report we 
think it would be equally reasonable to conclude 
that the advantages to trade are so problematical 
and the cost of construction and maintenance of 
the tunnel so high that the balance tips definitely 
in neither direction. Furthermore, we are not satis- 
fied that the conclusions with regard to alter- 
native means of cross-Channel communication are 
beyond contention. In a recent letter to The Times, 
Sir John Biles has said : “‘ If sums of anything like 
the same order of magnitude were spent on them 
(steamer services) as will be necessary to make a 
Channel Tunnel, perhaps all and more of the re- 
quirements of Mr. Szlumper’s unsatisfied passenger 


|would be obtained.” It is estimated that the 


tunnel would cost about £31,000,000. For a frac- 
tion of that sum improvements in the harbours on 
the French and English sides and the provision of 
new and more appropriate craft could be carried 
out, and it is at least conceivable that all the 
requirements of the potential cross-Channel traffic 
could be met by such means. Whilst that possi- 
bility remains it seems barely likely that private 
enterprise will push on with the project. 

Speaking purely as engineers, we must regret a 
conclusion which robs our brotherhood of the oppor- 
tunity of executing one of the most interesting and 
wonderful schemes ever conceived by man. It 
cannot be said with certainty that the tunnel could 
be constructed. There is always the possibility 
that some insuperable obstacle would present 
itself. But it is not likely. The work might be 
delayed, the cost might be enormously increased, 
but so great have been the advances in civil engi- 
neering and so vast is the knowledge of tunnel con- 
struction which now exists that we can say with 
confidence engineers would complete, if they began 
the work. Dearly would we like to see it done. But 
when we ponder upon the difficulties which con- 
front engineers—ably set forth in a special section 
of the Report—consider the uncertainty that pre- 
vails about physical facts, and the certainty 
that prevails with regard to the enhanced cost 
if but one of the difficulties had to be overcome ; 
furthermore, when we reflect upon the dubiety 
which surrounds the economic advantages to be 
gained, and upon the more than meg that 
a satisfactory alternative will ultimately be dis- 
covered, it seems to us probable that more engi- 
neers will subscribe to Lord Ebbisham’s Minute 
of Dissent than to the conclusions of the Committee. 


The Individual in the Workshop. 


On Monday last, Mr. William Taylor delivered 
a lecture to the graduates of the Institution of 
Mechanical Engineers. His subject was the scien- 
tific management of factories, and in the short 
time of an hour he traversed the whole field, from 
the beginnings made by his namesake in America 
nearly forty years ago to the recent revival, on a 
sounder basis, of the Institute of Industrial Adminis- 
tration. He handled his subject with conspicuous 
ability and with a sincerity which kept the atten- 
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tion of his audience riveted upon his words. Mr. 
Taylor is a confirmed believer in every detail 
of that form of works management which schedules 
not only every step in the progress of material 
through the shops, but even—though he admitted 
that it had fallen into desuetude—every movement 
made by a mechanic in handling tools or machines. 
Of the latter he took as a striking example the 
provision of a receptacle for a handful of waste 
near the right hand of milling-machine operators 
in Ford’s works. The operator is required to wipe 
the table of the machine and the bottom of the 
vice before placing the latter in position. Whilst the 
waste had to be sought for many seconds were 
lost; when it was always in the accustomed and 
convenient place the whole wiping operation could 
be performed in no more than three seconds. 


America, as every one knows, is the home of 
this system of factory organisation. There it 
began and there it has flourished most, though it 
would be a mistake to imagine that it has been 
neglected in this country. Wherever mass produc- 
tion—be it of watches, lace, boots and shoes or 
motor cars—is carried on all the operations are 
reduced to such precision, all the single purpose 
tools are so carefully designed for the convenience 
of the operator, that, willy-nilly, every man or 
woman, boy or girl, is compelled to work with 
the precision of a machine. A visit to an electric 
lamp factory, to a ball-bearing factory, or to a 
sewing machine factory will convince anyone 
of the perfection to which systematisation has been 
brought where it can be usefully and economically 
applied even in this alleged dilatory and conserva- 
tive country. If it is less frequently found in 
engineering works here than in America—which is 
open to some question when the relative sizes 
of the industries are considered—it is because the 
economies which can be effected by such means 
bear a close relationship to the output which it 
is desired to attain. It is impossible to arrange 
a general purpose machine with the same nice 
regard to the convenience of the operator that may 
be reached by a machine designed to perform but 
one operation, or series of operations, for all the 
days of its life. Here, as in so much mechanical 
engineering, managers have to be satisfied with a 
compromise, and a compromise, like democracy, 
always leads to mediocrity. But there is another 
and very interesting side of the question. Mr. 
Taylor very rightly and very interestingly dwelt 
upon the question of industrial psychology, a 
subject which can only be learnt by actual contact 
with artisans during many years. A good deal of 
study has been devoted to it in one form and 
another in this country, though we are not aware 
that any manager here has, as yet, as in Germany 
and America, set up a psycho-analytical bureau for 
the selection of workpeople and the allotment of 
tasks which Nature has rendered them most fit 
to perform. The defect of this system, as of all 
other branches of the scientific control of factories 
when carried to its logical conclusion, is that it 
tends to destroy individuality ; it prohibits the 
common human desire to select a preferred course 
of action; it makes all the operators part and 
parcel with the machine which they control. The 
only interest left to the worker is the amount of 
money he can earn ; in all other respects he is no 
more than a cam ; he performs a given movement 
with synchronised exactitude just as it does, and 
may, without loss of efficiency, know no more of 
its purpose. Even in the United States there is 
some rebellion against that limitation of human 
tendencies ; it is, possibly, not the least of the 
stimuli which impels the best men to get away 
from the machines themselves and become over- 
seers; a man with any aspiration cannot tolerate 
for long being part of a machine. Just after listen- 
ing to Mr. Taylor’s lecture we came across an 
editorial article in one of the most advanced 
American papers—the Iron Age—which is illu- 
minating. The subject is not quite the same as 
that which we have been discussing, but is, at 
furthest, first cousin to it. Here is the concluding 
passage. ‘‘ Mass production and mass distribution 
are, after all, young, and present tendencies may 
undergo material alteration in the course of time. 
That a definite modification of our current trends 
is in prospect is the view of the Commercial and 
Financial Chronicle, which declares that there has 
been too much uniformity in the life of the people 
and too much uniformity in manufacture to meet 
their wants and needs. Differentiation, it believes, 
will naturally follow dwarfing and confining con- 
centration. In summing up, this journal says: 
‘ Running hog-wild after certain theories of saving 
waste, uniformity, mass and machine, can never 
eliminate individuality in human nature.’ ° 





We cannot hope to emulate the energy of 
expression of the Commercial and Financial 
Chronicle, but we may, nevertheless, agree with 
its thesis. Economic pressure obliges us, all 
too often, to look upon industry from one aspect, 
but we ought not to forget that all industries of 
every kind have but one object, to increase the 
welfare, contentment and happiness of the great 
bulk of mankind. The old days have gone for 
ever. We no longer regard workpeople as incon- 
siderable chattels. Their happiness and content- 
ment are as closely considered as those of 
the people for whom they work or the people to 
whom the goods they manufacture are supplied. 
Scientific reorganisation of factories is often neces- 
sary, but in the introduction of it we must keep 
in mind that the principal machine with which 
we are dealing in every factory is the human 
machine, and if it does not work smoothly nothing 
else will. 








Fusion Welds for Unfired Pressure 
Vessels. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Manchester, on Thursday, March 
13th, when Mr. L. W. Schuster’s paper on “ The 
Strength and Design of Fusion Welds for Unfired 
Pressure Vessels ’’ was read. In throwing the paper 
open for discussion, Mr. Guy, chairman, stated that 
Mr. Schuster had put before them in an admirable 
manner a very valuable paper. There could be no 
doubt that it was opportune at the present time, 
because the growth of welding as a manufacturing 
process, as a new method of construction available 
to designers, was of the very greatest importance. 
It was of real importance that at that time an exchange 
of opinion should take place publicly amongst those 
who were familiar with welding and its uses, so that a 
concerted action could be taken and a uniform opinion 
be obtained on the matter. The Home Office had 
suggested at the headquarters meeting that a service 
to engineering would be performed if the Institution 
set up a Committee to formulate rules for guidance in 
design and inspection and certification of welded pres- 
sure vessels. 

Mr. R. W. Bailey, referring to Mr. Schuster’s 
statement that welding sometimes got into the hands 
of people who were not experienced, said those of 
them who had had to examine welded work would 
have come to the conclusion that even in the hands 
of firms which had had experience, work was sometimes 
not what it should be. He felt sure that the need 
for standards would be supported by all of them. A 
very necessary need in carrying out those standards 
was effective inspection. He thought that Mr. 
Schuster had made the analysis in regard to deriva- 
tion of the relative values of the strengths of welds 
a little more difficult and complicated than the case 
really required. When tension came on a weld the 
conditions must be extremely complicated, and, 
consequently, the only assumption to be made at 
first was that whatever was done did not quite repre- 
sent the facts. If it were assumed that the stress was 
a tensile stress across the section, all the results 
obtained by the principal stress hypothesis which had 
been suggested by Mr. Schuster could be more simply 
obtained. 

Mr. E. A. Atkins said, with regard to the two 
instances mentioned in the paper, that the bursts had 
nothing to do with the welding at all. In the first case, 
the vessel collapsed, and it was clear that it had not 
been designed properly or had been overloaded. In 
the second case, Mr. Schuster had plainly stated that 
the plates were very thin. The bursting had there- 
fore not been caused through the welding at all. He 
did not think they need be alarmed. Defective welds 
had not been a serious menace to the community. 
He quoted the falling down of the roof of Charing 
Cross Station as an illustration, and said that he had 
examined the tie bar which had collapsed. It was 
4in. diameter and had been welded. The actual 
metal that had been holding that tie bar up was a 
section of about #in. round a 4in. diameter tie bar. 
Yet it had been quite all right for forty years. 

Mr. A. P. Traill said that welding in shipbuilding 
was practically non-existent. The only notable 
example of electric welding in shipbuilding was the 
ship “* Fullager,”’ which had been built by Cammell 
Lairds in 1920. She was an experimental ship. 
About 1924 she had gone ashore fully laden some- 
where in the Irish Channel, and the captain had 
reported no leaks. She was brought to port and put 
into a dry dock. Not a bit of the welding was dis- 
torted in any way, and she was still sailing and appa- 
rently running well. Since then Lloyd’s had attempted 
to formulate rules for the controlling of the welding 
of ships, and in those rules had shown their great 
suspicion of all welding. In regard to boiler repairing, 
welding, of course, was of vital importance. There 
was no doubt that welding in boilers could extend 
the life of a marine boiler anything up to twenty years. 
In one particular boiler he had in mind, where the 
single V weld had been used, and had been carried out 





twelve years ago, everything was still in perfect con 
dition. With reference to the provisional rules for 
welding at the end of the paper, could Mr. Schuster tell 
them why his company had such an objection to the 
single V weld ? One of the rules ran; “ The minimum 
factor of safety allowable on the rated strength of a 
welded joint shall be 4,’ and then, further down : 
“When the factor of safety of the vessel exceeds 4, 
the test pressure shall be 50 per cent. of the bursting 
pressure, calculated on the rated strength of the 
welded joints.” Mr. Traill said he objected to the 
words “ bursting pressure.” After all, everything in 
connection with a boiler must have a reference to its 
ultimate strength. Not only was it advisable, but 
it was necessary that the Institution should set up a 
Comunittee. 

Mr. J. G. Primrose said that if the Institution did 
set up a Committee, it would be well to include some 
representation from the metallurgical side. 

Mr. H. Purslow said reference had been made to 
welding combined with riveting. Some of the small 
vessels shown on the screen were such that years ago 
could be made by a small firm with a small acetylene 
welding plant, using welding sheet metal, Kc. 
They might have been prevailed upon to venture 
into the field and make a pressure vessel, and, 
being ignorant of design, disaster might have resulted. 
Without riveting, such a job could not have been done 
by such a small firm. 

Mr. P. L. Roberts thought that Mr. Schuster was 
particularly hard on a weld, when he suggested that 
before any factor of safety was introduced the rated 
strength should be reduced by 50 per cent. It was 
not done in any other case where strengths were 
caleulated. Mr. Schuster had mentioned that the 
American Society of Mechanical Engineers had 
brought the maximum safe stress down to 2} tons ; 
but he himself was certain that in the slides shown ot 
the vessels welded in America, the stresses were con- 
siderably higher than 2} tons, because the joints 
used there were such that the stresses must be higher. 
Carbon are welds were apparently objected to by Mr. 
Schuster on some grounds which were not quite clear. 
He himself had seen a lot of carbon are welding which 
was highly satisfactory. 

Mr. T. F. Gray said he was sure they would all 
welcome a committee being formed to investigate 
welding. When that committee was constituted and 
an investigation made, welding would be found to be 
on a far more substantial basis in this country than 
they were led to believe by Mr. Schuster’s paper. 
There were a great number of engineers carrying out 
welding of pressure vessels, and they had been doing 
so for many years. His own company had for the 
past six years been manufacturing pressure vessels 
for pressures from 100 Ib. up to between 800 lb. and 
900 Ib., and for steam temperatures as high as 1000 
deg. They had made between 2000 and 3000 vessels, 
and had not had one failure during the period of six 
years. That fact spoke for itself. 

Mr. R. W. Seymour said that the circularity of 
vessels should be emphasised. They all knew that 
it was quite easy to roll a flat plate and leave the 
longitudinal edges out of circular form. When it was 
welded in that state and internal pressure was put 
upon the vessel, it tended to take up the circular form, 
and it was obvious that severe bending stresses were 
brought to bear upon the weld. In any set of rules 
which were framed, circularity should be included. 

Mr. C. E. Stromeyer said he had expected the paper 
to be one giving the details of the results, but it was 
really a paper advocating rules for the assistance of 
insurance companies ! When a committee was insti- 
tuted, he hoped it would really study the good qualities 
of welding. Welds were behaving far better than was 
anticipated. Mr. Schuster had mentioned a vessel 
6ft. in diameter, l}in. thick, that was tested in 
America. It was butt welded round the circumference. 
It had been tested by hydraulic pressure and had 
burst, but the weld itself had not cracked. It must 
have been very severely stressed, and yet the welds 
stood fairly well. He was sorry to see that that paper 
encouraged thickness. It started with the idea of 
boilers requiring a certain factor of safety. He was not 
so sure that they would need the whole of that factor 
of safety, but before making any reductions it was 
essential that not only the problem of getting a good 
weld should be considered, but the possibility of 
getting a bad one. He believed that experiments 
would show that welding was far safer than was 
imagined, and that the thinner the plate the better 
the results. It was no use sticking to the thick plates 
which had survived from the days when they had 
started boilermaking. 

[At this juncture, a resolution that it would be a 
proper and wise thing for the Institution to appoint a 
committee to investigate the question of welding and 
to formulate rules was carried unanimously.]} 

Mr. A. E. Kyffin asked if the Institution were going 
to set up a committee to investigate the matter, it 
would also investigate the welding of fired vessels. 
Most engineers were unduly timid in the matter of 
the welding of boilers. The company he was with 
Fodens, Ltd.—had many years’ experience. They 
had constructed over 5000 locomotive type fire- 
boxes, and had never had a breakdown. 

Mr. R. C. Stockton said that the suggestion that 
the human element played a big part could not be 
too highly emphasised. Fusion welding, although 
still in its infancy, had already several well-defined 
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branches, of which structural, pressure vessel and 
general repair work were examples. The preparation 
of work, and the careful removal of slag where deposits 
had to be superimposed, were essentials to successful 
welds, and residual stresses could be reduced by 
intelligent assembly. The heat treatment of welds 
in situ presented serious difficulties, and in the case 
of large vessels might be, if not impracticable, pro- 
hibitive from the point of view of expense. Mr. 
Schuster was probably aware, although it might not 
generally be known, that fatigue tests of a “ breath- 
ing’ nature had been carried out on welded vessels 
by subjecting them alternately to hydrostatic pressure 
and a partial vacuum. 

Mr. Schuster, in replying to the various speakers, 
said Mr. Bailey had mentioned that even good firms 
did not always turn out a good weld. That was per- 
fectly true, and for that reason the rules only allowed 
50 per cent. efficiency. He had been asked why he 
objected to the single V weld, and he referred Mr. 
Traill to the photographs he had shown. Mr. Roberts 
had referred to the 50 per cent. allowed by the rules for 
welds. Mr. Schuster agreed that it was low, but what 
was to be done? If they did not start with 50 per 
cent., they got nothing through at all. They were 
going slowly. He thought the reason the Home Office 
had been prepared to put the matter before the Insti 
tution was because they had been modest about it. 
Mr. Seymour had referred to circularity, and it was 
of great importance. It was a point upon which too 
much stress could not be laid. The question of ensur- 
ing uniformity could be accomplished very well, if 
only makers would really have a system of testing 
their operators, say, every month. Mr. Stromeyer had 
suggested that what they put forward might lead to 
thick plates. If the Institution took the matter up, 
it might be in a position to give a higher efficiency 
than 50 per cent., which insurance companies were 
powerless to do in view of the current Board of Trade 
regulations. It had been asked whether the Com- 
mittee would deal with fired vessels also. His own 
opinion was that it would be exceedingly unwise todo so. 
Until the unfired pressure vessel had been made satis- 
factory, it would be to the detriment of welding in 
general if the fired pressure vessel were included. 
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China: A New Aspect. By H. Strincer, Assoc. M. 
Inst.C.E. London: H. F. antl G. Witherby. 
1929. Price 12s. 6d. 


Mr. STRINGER was at one time engaged on the Chinese 
railways and is the author of a book on them. But 
his views are not circumscribed; he has followed 
the life and policy of China, and of foreigners in China, 
with the eye of a critic. In the volume which lies 
open in front of us he deals with many subjects, and 
if the railways are never far off, whatever matter he 
may be handling, enough excuse is to be found in the 
important part that they have played, and must 
continue to play, in the continual contest which 
goes on in that land between antiquity and modernity, 
wisdom and folly, active policy and laisser faire, 
honesty and fraud. 

It is, on the whole, a censorious book. Here and 
there one may come upon a page or two in which 
there is more praise than blame, but, take it for 
all in all, the author is more frequently engaged 
in giving kicks than in giving ha’pence. He devotes, 
for example, a long chapter to “The Crimes of 
Finance,” in which all the nations which have fished 
for money in China come in for censure. “ In every 
case,” he writes, “the interference of free-lance 
finance has been an unmitigated evil. It has retarded 
China’s progress; it is largely accountable for the 
present state of chaos, and it must have caused 
considerable distress to the small European investor, 
who never reads the signs of the times. . This 
failure to control finance constitutes a serious criticism 
of world-diplomacy. Here, all that is demanded of 
a diplomatic service is watchfulness and some subtle- 
ness of thinking ; an ability to read the signs of the 
financial times, a flair for the interpretation of small 
indications. Finance can surely be directed without 
ultimatums ; the pilots need never be seen.’ In 
another place he tells us that “at all costs China 
must have foreign capital. There is room enough 
for the Consortium and the concession systems of 
raising it; but a preliminary must be the adoption 
of a more trusting attitude, and a realisation that the 
country is no Eldorado which the nations of the earth 
will scramble to finance.” 

Mr. Stringer speaks almost with sadness of the 
part Great Britain has played in China. He desires 
to see her up and doing, insisting on her rights, 
insisting upon herself. ‘“ Propaganda is our only 
hope.”’ There should be a newspaper with a China 
policy ; we should, once and for all, get rid of laisser 


faire. He writes as one who knows China and the 


Chinese intimately, and who knows how things might 
be done and how they are not done. But, there are, 
as we shall show presently, many reasons for believing 
that at heart Mr. Stringer is a poet, and he has the 
defect of the poet’s qualities. Often he hints rather 
than defines; gives broad impressions rather than 
practical suggestions ready for immediate use. 
Possibly it is just this lack of clear definition, this 





artistic trait, which is the most attractive feature of 
the book. We confess that we like Mr. Stringer better 
when he is making sketches of Chinese life than when 
he is discussing the Consortium and international 
finance. It is in this mood that he appears in prac- 
tically the whole of the latter half of the volume. 
Here we find a delightful chapter, drawn obviously 
from life, of the disorganisation of a Chinese railway 
during war—it is called the “‘ Chronique Scandaleuse.”’ 
It is followed by two chapters also upon war, in which, 
as we gather, the author appears as one of the charac- 
ters. Then there is one on Marshal Chang, for whom 
Mr. Stringer had great admiration, and a final one 
on “Chinese Superstitions.” The railway runs 
through several of these chapters, but one has not 
to be a technologist, a statistician, or a financier to 
enjoy them. They are just human; full of deft 
touches which only one who had lived long in the 
country could have made. 

Mr. Stringer’s style is generally energetic and 
occasionally rhythmical. In his foreword he reveals 
very clearly the poetical side to his character to which 
we have referred. He speaks of England with a 
poet’s feeling. Here we find a line which sticks in 
the mind. He dreams of the Severn as a dazzling 
silver sheet, ‘the perfect mirror of the haughty 
trees.”” Haughty is just the right word in the right 
place. Then describing the dawn in Southern China 
he writes, “‘ the diamond-studded foliage of the dawn 
will be before you, day’s victory over-night, the mist 
scudding from the valley to the hills, the pale cool 
colours of a youthful day,”’ or, again, plump into 
the middle of a chapter on finance, he drops the 
following. ‘‘The old vaulted, spacious halls, the 
jewelled glories of faience, the screens of filigree, the 
marble tanks where ungirt harem beauties were wont 
drowsily to discuss the human form divine and swop 
the gossip of the empty days, will be forsaken for a 
day or so.” 

Little touches like these give a personal character 
to the book, but there is a serious purpose behind 
it all. That purpose is to stimulate Great Britain 
into more decisive action in China, and through all 
runs the burden—often repeated in the self-same 
words—** read the signs of the times.’’ As a quondam 
railway man, one who has studied railways from many 
aspects, the author speaks of them with more decision, 
more finality, than of other subjects, and urges definite 
action with regard to them, ‘ At present,’’ he says, 
“the vital needs of the country are limited to the 
completion of the Canton—Hankow railway, which 
would do much to merge the antagonistic North and 
South, prevent the recurrence of further factional 
disturbances, and open up a district of vast industrial 
possibility.”” When Brindley was asked what rivers 
were for, he promptly replied, “‘to feed canals.” 
In much the same way Mr. Stringer desires to see a 
steel industry developed in China which “should 
be able to produce the cheapest steel in the world,”’ 
just to provide that material for the railway systems. 

If, as we have hinted, it is sometimes—not always, 
by any means—a little difficult to pin Mr. Stringer 
down to statements which one can lay hold of, there 
is, nevertheless, a great deal of really useful informa- 
tion in his pages, and we have no doubt that those who 
know their China will see still more in it that is hidden 
from Western eyes, yet it is a volume that anyone 
may read with pleasure and advantage, and in view 
of the importance of the part that Great Britain may 
and must play, in that country, it may be recom- 
mended to Englishmen as an attractive introduction 
to the problems which have to be faced. 


The Problem of Oil. By CuristorpHER T. BRUNNER. 
1930. Ernest Benn, Ltd. Price 15s. net. 

Tus book discusses the subject of oil from a somewhat 

unusual standpoint, namely, the strictly commercial 

aspect, and accordingly the bulk of it is concerned with 


the economics of oil, its distribution and its sale. | 


Needless to say, these subjects are of the first impor- 
tance, and it is decidedly useful to have them treated, 
as in the present case, by one who is thoroughly 
familiar with all the details. The author does not 
enter into any of the technical questions connected 
with oil, and indeed avoids them rather too markedly ; 
for example, there is a chapter devoted to the refining 
of oil, in which we find the following sentence :—*‘ The 
mixture of hydrocarbons known as motor spirit boils 
between certain temperatures, kerosene between 
temperatures at a rather higher average, whilst gas 
oils have higher boiling points than kerosene, and fuel 
oil even higher than gas oil.’’ Surely it would have 
been just as easy to have stated the temperatures 
referred to as to write so vague a sentence. It need 
hardly be said that the author writes definitely from 
the point of view of the oil industry ; wherever he 
has occasion to compare the products of that industry 
with the products of other industries, he invariably 
does so greatly to the advantage of the former, and 
in more than one passage lays himself open to the 
charge of special pleading in so doing. Moreover, 
when discussing other industries, his statements are 
not always to be relied upon. For instance, he states 
(page 195) :—‘‘ Tar is a coal by-product mainly pro- 
duced at blast-furnaces and gasworks.” Tar is only 
produced at the relatively very few blast-furnaces in 
which raw coal is used, for the great majority of 
British blast-furnaces use coke. The amount of tar 
produced by blast-furnaces is, therefore, negligible, 





especially compared with the quantity produced in 
by-product coke ovens, to which reference is not made. 

The author may fairly be congratulated upon his 
general presentment of the economics of the subject, 
some of his statements upon which have undoubtedly 
a far wider field of application than the oil industry 
by itself. We meet, for instance, with sentences such 
as the following :—‘ The cost of living, and therefore 
the wage level, is too high in Great Britain, because 
the index number for retail prices is many points 
ahead of the index number for wholesale prices com- 
pared even with the pre-war position, thereby con- 
stituting a hindrance to prosperity which is not found 
to the same extent in most other industrialised com 
munities.”” The author has here put his finger upon 
one of the serious difficulties with which we in this 
country have to contend, and which applies with 
equal force to all British industries and by no means 
to the oil industry alone. Finally, it may be said that, 
on the whole, the book is well and clearly written. 


Introduction to Statistical Mechanics for Students of 
Physics and Physical Chemistry. By James Rice, 
M.A., Associate Professor in the Department of 
Physics in the University of Liverpool. With a 
foreword by F. G. Donnan, C.B.E., M.A., Ph.D., 
D.Se., F.R.S., Professor of Chemistry, University 
College, London. London: Constable and Co., 
Ltd. Price 18s. net. 

THERE are two basic principles in the study of science 
which, in the reviewer's opinion, have not hitherto 
received enough emphasis in the student’s curriculum ; 
they are the essential employment of statistical 
analysis, and secondly, the symbolism of the conven- 
tional scientific system. A firm grasp of these funda- 
mentals should go far to equip the future engineer, 
physicist or chemist with a sound groundwork upon 
which to base his specialised knowledge. 

Never before has the statistical method in science 
been so admirably and lucidly put forward as in the 
present book by Professor Rice. Professor Donnan, 
in his very appreciative foreword, says: “ Every 
student of physical chemistry must read the book.” 
It may be added that every student of engineering. 
physics and even biology should read the book. 
Both the author and Professor Donnan draw attention 
to the fact that the proper perusal of this work will 
demand a really serious mental effort on the part of 
the student, but even so, it is well within the power 
of every third-year science student, not only to under 
stand its contents, but also to derive from it a valuable 
floodlight on the whole of his scientific work. The 
treatment of the subject is, of course, largely mathe 
matical, but the proofs are very full. Mathematical 
formule, however, by no means exclude written 
explanations, which are copious and interesting. 
Quod est ex necessitate nunquam introducitur nisi 
quando necessarium. 

The first part of the book deals with probability 
laws and their general validity in physical and 
chemical conceptions, and leads up to a full considera- 
tion of specific physical and physical-chemical 
problems. Engineers will be particularly interested 
in the chapters on gases and the second law of thermo- 
dynamics. 

There are excellent chapters on the quantum 
hypothesis and its correlatives, in which the theoretical 
considerations leading up to the epoch-making con 
clusions of Planck and the resulting modifications of 
statistical mechanics are set out step by step with the 
utmost care and lucidity. The author deserves the 
thanks of all students for his completely successful 
effort to render this difficult subject palatable and 
digestible. There is a valuable appendix dealing with 
the latest work on the subjects dealt with in the main 
portion of the book. 
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The Service Performance of the 
Motor Tanker “ Megara,” 
with Supercharged Engines. 
WHEN reviewing the progress made in the design of 
marine oil engines during 1929, in our issue of January 


10th, we made reference to the Werkspoor system of super- 
charging and its successful application on the engines of 


The ‘‘ Megara "’ was built last year at the Le Trait yard 
of Ateliers et Chantiers de la Seine Maritime (Worms et 
Cie.), of Le Havre, to the specially prepared specification of 
her owners, while the engines were constructed by Werk- 
spoor, of Amsterdam. She has a length of 422ft. between 
perpendiculars, with a beam of 66ft. and a draught of 28ft., 
with a block coefficient of 0-799, and her deadweight 
carrying capacity is about 10,800 tons, with a measurement 
of 6000 gross tons. The accompanying illustration, 
Fig. 1, shows a general view of the ship, which has forward 
peak crew accommodation, a bridge erection with quarters 











Fic. 1-- THE ANGLO - SAXON 


the oil tanker ‘“* Megara,’ belonging to the Anglo-Saxon 
Petroleum Company. On a recent return voyage from 
Buenos Aires and Curacao the “ Megara "’ put into Thames 
Haven with a cargo of close upon 10,000 tons of oil fuel. 
The whole of the voyage from Rouen to South America, 
id the Dutch West Indies and the return to the Thames 
rid Curacao totalled some 17,800 miles, during which time 
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FIG. 2—-ARRANGEMENT OF VALVES 


the engines were only stopped when taking in or discharging 
cargo. In the later stages of her voyage the “‘ Megara ”’ 
came through heavy weather in the Channel, without loss 
of speed, and it was with particular interest, therefore, 
that we accepted the invitation of Mr. C. Zulver, the 
marine superintendent of the Anglo-Saxon Petroleum 
Company, to visit the ship and inspect her propelling 








LIGHT CASINGS REMOVED 
AND UPPER PART OF 
COVER LOWERED. THEREBY 
ENABLING THE PISTON AND 
RINCS TO BE EXAMINED. 


Fic. 3 


machinery On our arrival the engines had only been 
shut down a few hours, and the cylinder jackets were 
still quite warm. We were impressed by the excellent 
condition of the main engines and the auxiliary machinery 
and the cleanliness of the engine-room spaces, the stores 
and the workshops. The running of the engines throughout 
the whole voyage was, we learned, without incident, and 
no repairs were needed. 








THE NEW ARRANGEMENT OF 





MOTOR TANKER ‘“MEGARA™ 


for the captain and navigating officers, and after machinery 
spaces with accommodation for the engineer officers 
and crew. The apartments of both the captain and the 
chief engineer are roomy, and each officer is provided with 
a sitting room, a sleeping cabin and a separate bathroom. 
The dining saloon and cabin accommodation for the 
officers and crew is well arranged and very comfortably 
furnished. 

The propelling machinery comprises two sets of six 
cylinder single-acting four-stroke Werkspoor engines, with 
cylinder diameters of 670 mm. and 1200 mm. stroke and a 
normal speed of 112 to 115 r.p.m. As originally ordered, 
the engines were designed to operate without super 
charging. The output on trial was fixed at 3200 S.H.P. 
total, corresponding to a trial speed of 11} knots and a 
service speed of 10} knots. When it was decided to super- 
charge the engines and so increase the output to 4500 
S.H.P., the design of the supercharging arrangements had 
to be adapted to the existing engines. As Fig. 2 shows, a 
complete casing totally enclosing the suction and delivery 
valves, and a sheet metal air intake shown on the right of 
Fig. 2 immediately below the suction valves were fitted. 
This intake runs along the crank case at mid-platform level 
and allows the supply of air to be drawn from the engine- 
room through gratings fixed at the after end of the engine. 
The arrangement of the valve casings and air trunking is 
such that, when dismantling, the piston and the head can 
be withdrawn sideways in accordance with Werkspoor 
practice, but in the latest designs a slightly different 
arrangement is to be adopted, whereby even better access 
to the lower ends of the cylinders and pistons is given 
see Fig. 3. 

As our drawing Fig. 2 shows, the cages for the suction 
and delivery valves are mounted one above the other. The 
eages and the valves, together with the casings in which 
they are enclosed, are made of the light alloy “ Silium,” 
and the total weight of the supercharging attachment does 
not add more than 5 per cent. to the weight of the engine. 
In Fig. 4 we reproduce a view of one of the valve cages 
with one of the six valve sections removed and shown 
inverted below. It will be observed that the valve cage 
is a cylindrical casting on the outside of which a series of 
grooves are machined. The ribs between the grooves form 
the seats for the valves. The valves are also cast in a ring, 
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and after the turning of the grooves is completed the ring 
is cut in six portions, each forming a valve which is held 
in position by a central stud. The lift of each valve is 
only about */,, of an inch, and they are noiseless when in 
operation. A recent examination of the engine showed 
that no wear can be detected, either in the main liners or 
on the supercharging valves, although to date the ship has 
completed more than 60,000 miles. The supercharging 
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air is delivered under a pressure of from 3 lb. to 4 lb. per 
square inch to a reservoir formed in the column spaces 
from which the inlet valves take their supply. 

An interesting feature of the installation is the arrange- 
ment whereby all the service pumps, such as piston and 
jacket cooling water pumps, bilge and sanitary pumps, and 
ubricating oil supply pump, are directly driven from 
the main engine. The other auxiliaries are steam driven, 
and they include a large Hastie steam steering gear, 
a refrigerating machine, an electric lighting plant, and 
an air compressor for the supply of manevring air. 
Steam for these requirements is raised in two Seotch 
boilers, which are specially designed to deal 
with the exhaust gases and are fitted with oil burners 
for port use. When at sea more than enough steam, 
we were informed, is obtained for service uses, largely 
owing to the increased volume of hot exhaust gases which 
the supercharging makes available. The gases are delivered 
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Fic. 4--VALVE CASE WITH VALVES 


straight to the furnace fronts, and a by-pass arrangement 
is also provided which enables the gases to be passed directly 
to the funnels when the oil firing is in operation. The 
average temperature of the gases at the furnaces is about 
300 deg. to 380 deg. Cent. When we visited the ship the 
necessary steam for port use was being provided by one 
boiler with the oil burners in operation, and the electric 
lighting was furnished by a Kromhout oil engine coupled 
to a 14-kW Smit generator. 

The fuel oil employed for main engine and auxiliary 
uses is a 0-85 to 0-93 Diesel oil, which is not treated in 
any way. The lubricating oil is, however, centrifugally 
purified in a De Laval machine. 

On a recent voyage the “‘ Megara "' averaged 12-5 knots, 
her speed frequently being 13 knots and 144 knots in 
smooth water with goud weather conditions. We under 
stand that the ship holds the record for a voyage from Le 
Havre to Curacao at an average speed of 13 knots. Her 
average power is 4000 8.H.P. at 112 to 115 r.p.m., and the 
fuel consumed per day for all purposes is 15) tons with 
about 14 gallons of lubricating oil. The increase in speed 
obtained by supercharging is 15 per cent., and the increase 
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VALVES FOR THE WERKSPOOR SUPERCHARGING SYSTEM 


in power 40 per cent., compared with a similar ship running 
with unsupercharged engines. 

In Fig. 5 we reproduce a typical indicator card showing 
the compression pressure and the combustion pressure, as 
obtained by a hand-pulled burning diagram. It may be 
noted that the compression pressure is 38 atmospheres, 
or 540 Ib. per square inch, with a combustion pressure of 
40 atmospheres, or 569 lb. per square inch. In the table 
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given below an extract from the log of a recent voyage is 
given, showing the indicator diagram particulars. Since 
the above was written, the ‘‘ Megara ’’ has made another 
successful trip to Curacao, during which her previous good 
performance has been repeated 


Typical Performance Data, Motor Tanker Vegara 


Cylin Starboard engine 
der 
No Compression Combustion Ind.M.E.P. R.p.m. I.H.P. 
pressure, atm. pressure, atm. kg./sq. cm 
I 39 41 s 112-8 423 
2 39 42 7-8 122-8 413 
J 39.5 41-5 x 112-8 423 
4 39 42.5 7-05 112-8 421 
5 41 42 7-95 112-8 421 
6 38 39 ~ 112.8 423 
Total 2524 
Cylin Port engine 
linder 
No. Compression Combustion Ind.M.E.P. R.p.m. 1.H.P 
pressure, atm pressure, atin kg aq. om 
! 39 41 7-95 110-8 413 
2 3 41 7:8 110-8 405 
, 38 40 7-95 110-8 413 
4 39 $1 79 110-8 411 
4 40 40.5 7 8 110-8 405 
6 38-5 40 8 110-8 416 
Total 2463 
Total LHP 4987 
Fuel per 1.H.P. hour 0-305 Ib 
Fuel per 24 hours, ship loaded 16-3 tons 
Exhaust gas temperature 110 deg. Cent 
Supercharging pressure 0: 32 kg. /aq. em 
Slip of screws, per cent 18-5 
Air injection pressure 67 atm 


The advantages of the Werkspoor system would seem 
to include great simplicity and high mechanical efficiency, 
with a straightforward arrangement of exhaust pipes and 


air inlets. For this reason the same system will be installed 
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Fic. 5S A TYPICAL INDICATOR DIAGRAM 
in three new oil tankers for the Anglo-Saxon Company, 
Ltd., and are to be built by R. and W. Hawthorn, Leslie 


and Co., Ltd., and engined with Hawthorn-Werkspoor 
single-acting motor. In all but two of the twenty new 
oil tankers recently ordered by the Anglo-Saxon Petroleum 
Company, Ltd., and which are to be built in Great Britain 
and on the Continent the system will, also, be fitted. 

A short reference to this important order was mad 
in one of our Journal notes last week, but we are now able 
to give further particulars with regard to the building of 
the ships and their engines As already recorded, each 
tanker will have a deadweight carrying capacity of 11,500 
tons, a length of 450ft., a beam of 61ft. 9in., and a depth of 
34ft. The propelling machinery will comprise a twin-screv 
arrangement of six-cylinder, four-stroke, single-acting 
motors, operating on the air injection system, with a total 
output of 4200 8.H.P., at 130 r.p.m. With the exception 
of the two ships to be built by Harland and Wolff, Ltd., at 
Govan, and engined with Harland-B. and W. type motors, 
all the other tankers will be equipped with Werkspoor 
engines and the new Werkspoor supercharging system will 
be fitted. The auxiliary machinery will be steam operated 
and two Scotch boilers are to be provided for the purpose 
of supplying steam for auxiliary and harbour use. The 
contracts placed in Great Britain have been divided as 
follows R. and W. Hawthorn, Leslie and Co., Ltd., 
two ships; Harland and Wolff, Ltd., Govan, two ships : 
Swan, Hunter and Wigham Richardson, Ltd., two ships ; 
Workman Clark (1928), Ltd., two ships. The supercharged 
engines for the four Tyne-built tankers will be constructed 
by Hawthorn, Leslie and Co., Ltd., and the engines for the 
two Workman Clark ships by the North-Eastern Marine 
Engineering Company, Ltd. 

The orders placed on the Continent include the following : 

Burgerhouts’ Shipbuilding and Engineering Company, 
Ltd., one ship; Cantiere Navale Triestino Monfalcone, 
one ship; Deutsche Werke, Kiel, two ships; the Fijnoord 
Company, Rotterdam, two ships; the Netherlands Ship- 
building Company, Amsterdam, two ships; P. Smit, 
Jnr., Rotterdam, one ship; Van der Giessen and Zonen, 
Rotterdam, two ships; Howaldswerke A.G., Kiel, one 
ship. The machinery for many of these ships will be built 
in the Werkspoor Engine Works, Amsterdam. We are 
indebted to Mr. G. J. Lugt, of Werkspoor, the designer of 
the new supercharging system, for particulars of the latest 
arrangement of valves—shown in Fig. 3—which is to be 
adopted in all the new vessels, fitted with Werkspoor type 
supercharged engines. It will be seen that the valve casing 
has been lowered so that it is now below the level of the 
top of the crank case corner. The compression space 
below the piston is completely enclosed with light “ silium ”’ 
covers, which can be easily and quickly removed, giving, 
as shown to the left of Fig. 3, that complete access to the 
piston for examination which has always been a feature of 
the Werkspoor design. The lower covers are also furnished 
with glass windows, which allow the engineer to see into the 
compression space below the piston, so that in the remote 
event of any “ blowing back ” occurring it may be imme- 
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diately detected. Underneath the cylinder skirt there is 
an oil-collecting device which prevents the lubricat- 
ing oil from contaminating the air passing into and out 
of the compressor space. After passing through the 
delivery valve the air enters the receiver, from which the 
engine inlet valves draw their supply. We may mention 
that in getting out the design for the new fleet of motor 
oil tankers a wide policy of standardisation has been 
adopted, which should simplify to a very large degree the 
problem of maintaining these installations in service. The 
whole of the designs for the new ships have been prepared 
in the technical department of the Anglo-Saxon Petroleum 
Company, Ltd., under the personal supervision of Mr 
C. Zulver, the marine superintendent, to whom our 
thanks are due for the particulars given in this article. 











The Radio Research Board. 


THE report of the Radio Research Board for the period 
ended March 3lst, 1929, is an extensive and informative 
publication which can scarcely fail to appeal to wireless 
engineers, but the field covered is far too wide to permit 
of detailed consideration in the space at disposal and 
we must confine ourselves to one or two points of out 
standing interest In the study of wave propagation, 
the Board's most important result has been to obtain the 
first direct experimental proof of the existence of the 
Heaviside and its effecta on the transmission of 
wireless waves. Work in this connection has been carried 
out, notably by Professor E. V. Appleton, for several years, 
but it must suffice to say that data recently collected 


layer 





have clearly indicated the existence of two deviating 
regions and the height at which deviation of waves of 
about 400m. takes place appears to be normally 80 


kiloms. to 120 kiloms. On many occasions, however, in 
the middle of the night, an entirely different value of 
220 kiloms. to 300 kiloms. has been found for the height 
of the layer and no intermediate values have been observed 
|} On such the lower region is re-formed after 
sunrise and lower heights of 80 kiloms. to 120 kiloms. are 

again found Observations suggest that during the day 

a third region exists beneath the reflecting 

layers, which causes an attenuation of the waves, but does 

not materially affect the height at which they are deviated. 

The main work which the Board proposes to undertake 

| in the future will be in the direction of adapting to short 
| and ultra-short waves the methods that have been applied 
}to longer and medium waves, the lower limit at present 
| proposed being about 5m. Apparatus has been developed 
for the absolute measurement with a fair degree of accuracy 

lof the signal strength of waves of the order of 25 m. to 
60m. Transmissions on waves of 100 m. from the National 
| Physical Laboratory were made and observed simul- 
taneously at Peterborough, Cambridge and King’s College, 
| London, and downcoming waves were detected at King’s 
College, only 11 miles from the transmitter, almost as 
easily as they were detected at Cambridge and Peter- 
borough, thus indicating reflection on this wave-length 
at almost vertical incidence. A somewhat surprising 
result obtained was that the heights of the layer measured 
at the three stations showed very close agreement. These 
transmissions have also yielded further evidence for the 


occasions 


ionised 


existence of the two deviating and absorbing region 
mentioned 
A short-wave transmitter for use on waves between 


| 4m. and 25 m. has been developed at the National Physical 
Laboratory and installed at the Radio Research Station, 
| Slough, and a programme of work with this transmitter 
| is now being undertaken. Special attention will be devoted 
to the measurement of the attenuation of waves propa- 
gated along the ground and to ‘the tilt of the electric force 
of those waves. A beam reflector for use on such ultra- 
short waves is being designed to enable a beam to be 
directed to reach the ionised layer at various angles of 
incidence, and directional finding apparatus of a suitable 
type will also be used in connection with these investiga- 
tions. A programme of recording signal variations on 
waves of different length, both long and short, which will 
produce records extending over a considerable time, is 
also under consideration. 

The Propagation of Waves Committee also arranged for 
a comprehensive study at the National Physical Labora- 
tory of aerials for transmission and reception. Measure- 
ments have been made of the distribution of current in 
aerials of various types, and the results show a satisfac- 
tory agreement with simple theory. Formule have been 
obtained from which the polar radiation diagrams for any 
of the usual types of aerial can be calculated. The best 
conditions for directivity of an aerial system has also been 


the theory of beam projectors have been worked out more 
adequately. In order to test some of the results obtained, 
arrangements were made with the co-operation of the Air 
Ministry for aeroplane measurements of the radiation of 
aerials of various types erected at the Royal Aircraft 
Establishment, Farnborough. In connection with prac- 
tically all the work on the propagation of waves recently 
undertaken, a need has been felt for more accurate current 
measuring instruments for use at high frequencies, and 


in the Board’s programme. 

The committee appointed to deal with direction finding 
devoted itself in the first place to the study of the various 
errors in the observed bearings of distant stations obtained 
by various types of direction finders, and it was soon seen 
that these errors could be classified in three divisions— 
(1) instrument errors due to the arrangement of the 
apparatus; (2) errors due to local conditions, such as 
geographical irregularities in the site, neighbouring tele- 
graph lines, metal buildings, aerials, &c., and (3) errors 


transmitter to the receiver. A lengthy investigation 
was begun to study the errors of a variable nature known 
as night effect observed in direction finding bearings, 
and it was found that with waves of the order of 300 m. 
to 600 m. passing entirely over land variations of bearings 
at night began to be marked at distances of 15 miles and 
upwards. The investigations also indicated that so far as 
variation of bearings is concerned, there was no difference 
between transmissions on damped and undamped waves 








considered from a theoretical standpoint and points in | 


the development of such instruments has a high priority | 


introduced during the passage of the waves from the | 


provided the directional receiving apparatus was ade 
quately screened to avoid pick-up from the local oscillator 
used for the reception of the undamped waves. The 
theory of wave propagation arising from the work of the 
Propagation of Waves Committee has been applied to 
the results on the variations of observed bearing, and it 
has been shown that all the phenomena that have been 
met with so far in radio direction finding can be satisfac- 
torily accounted for on the hypothesis advanced. The 
work on the propagation of waves definitely established 
| that the variations of bearings on the ordinary type of 
direction finder are produced by the action of a horizontal 
polarised component of the downcoming waves, and atten- 
tion was therefore directed to the development of an aerial 
system in which the effect of such horizontal components 
could be eliminated. Experiments were accordingly 
made with the Adcock system, which was used to some 
extent during the war for directional observations on 
aircraft. The system employs four vertical aerials and 
means are provided for balancing the effect of the hori 
zontal component of the downcoming waves. The experi- 
ments carried out with the system indicate that it should 
be possible to develop a direction finder of the Adcock 
type which would be substantially free from night varia 
tions, and work is being conducted with this object in 
view. 

The Department was asked by the Board of Trade to 

arrange for the investigation of the usefulness of a type 
of rotating radio beacon as an aid to marine navigation 
The type of beacon investigated consisted of a loop aerial 
made to rotate through a complete revolution once in a 
minute. This type of beacon was originally developed by 
the Air Ministry as an aid to aerial navigation, and the 
great advantage of the system is that only an ordinary 
wireless receiver and a stop watch are required to enable 
a ship to obtain a bearing. A beacon of this type was 
erected at Fort Monckton, Gosport, and as a result of a 
series of observations carried out in ships under sea 
going conditions, it was found that the rotating loop 
beacon would give reliable bearings of the same order of 
accuracy that obtained in wireless direction finding 
by reception under the most favourable conditions 
teports on the work carried out were communicated to 
the Board of Trade Committee on Wireless Direction 
Finding, and as a result the Board of Trade, in co-opera 
tion with the Air Ministry, has arranged for the erection 
of a more permanent beacon of this type on the East Coast 
where it will be available for practical use by shipping. 

The Atmospherics Committee began ita work at the 
Meteorological Office wireless station at Aldershot, which 
was subsequently taken over by the Department for the 
purpose. The first investigations consisted of aerial 
observations on the direction of arrival of atmospherics 
by means of a rotating loop tuned to 20,000 m., but this 
method of investigation was soon abandoned in favour of 
an automatic pen writing recorder, used in conjunction 
with a rectangular loop rotated at the rate of one revolu 
tion in 15 minutes by a clockwork mechanism. With the 
o-operation of the Air Ministry, four of these recorders 
were installed at Aldershot, Lerwick, Aboukir (Egypt), 
and Bangalore (India) respectively. The recorders have 
now been running for four years, and have given useful 
information as to the main direction of the arrival of 
atmospherics at the above places. In connection with the 
analysis of the data, a special chart room was recently 
designed at the Radio Research Station, Slough, for 
enabling bearings from widely separated stations and 
distant sources to be plotted more expeditiously. It has 
been found that the predominant source of the world’s 
atmospherics is always to be found in a land area where 
it is a summer afternoon. 


as 


Although a beginning was made with the directional 

recording of atmospherics, the Committee was specially 
anxious to obtain data regarding their wave form. It 
was early recognised that a possible means of doing this 
would be to use the cathode ray oscillograph, the stream 
of electrons being deflected by a field corresponding to 
that caused by the atmospheric and applied between on: 
pair of plates of the oscillograph, while a suitable tinw 
base was applied to the other pair. The instrumental 
difficulties to be overcome were removed when the Western 
Electrical Company placed a suitable low-voltage oscillo 
graph of the necessary degree of sensitiveness on th« 
market ; and this instrument has proved of the greatest 
value in the study of the wave form of atmospherics and 
also in other directions. The Committee considered it 
very desirable that records of the wave form of atmos 
| pherics should be obtained in areas more strongly dis 
turbed than in the British Isles, and it gladly accepted an 
invitation from the Admiralty that the officer in charge of 
the work at Aldershot should accompany H.M.S. “ Yar- 
mouth ”’ on a cruise to the Far East and collect data on 
the wave form of atmospherics during the voyage. On the 
return voyage, it was arranged that the officer carrying 
out the observations should continue his work first at 
Helwan, with the co-operation of the Physical Depart 
ment of the Egyptian Government, and later at Khartoum, 
with the co-operation of the Sudan Government. Alto 
| gether, in the course of the experiments, over 50,000 
| atmospheric forms were observed. These have been care 
| fully analysed, and the general conclusions to be drawn 
from the observations summarised. The work described 
above has been supplemented by the photographic record 
ing of the electrostatic field changes due to atmospherics 
| This work was carried out at King’s College, London, 
under the supervision of Professor E. V. Appleton. The 
| observations are being extended with a view to discovering 
the magnitude of the disturbance produced in a wireless 
receiver by a lightning flash of known distance and origin 
The net field change produced is used as an indication of 
the average distance of the flash. 

The usefulness of the results obtained with the pen 
| writing recorders above referred to is limited by the fact 
that the recorders only give indications of the direction of 
arrival of a main stream of atmospherics. A very great 
advance has been made in the study of the origin of 
| atmospherics by the development of an instantaneous 
direct reading direction finder. This instrument also 
j}employs the cathode ray oscillograph. In it the fields 
| produced by atmospherics, or by signals in two loop aerials 
| placed at right angles, are applied to the two pairs of 
| plates of the oscillograph, and the resulting visual indica 
| tion on the fluorescent screen—on which a circular scale 
' divided into degrees is marked—gives the correct apparent 
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direction from which the signal is coming. 


originally intended for the study of atmospherics, it would 


appear that the cathode ray direction finder may have a1 
important application as a direct reading visual directior 


finder for ordinary wireless signals, and it may therefore 
prove a valuable aid to marine navigation, especially in 


fog. The possibility of such an application is being borne ! T ° ; 
in mind, The further possible egolteation of the cuthade i - | ps 7 pers - | Po ron 
ray direction finder to aerial navigation is also being a ee ae a aw oe i 0 
considered, particularly as a means of determining the ee ee a zs ie ime md Git. ia i 
position of thunder storms or of areas likely to be the seat | | 
of disturbances which aircraft would wish to avoid. op \/ J 3 \¢ ; 6 ? P , ull ws ior 2 3 nt ae 
rhe correlation between meteorological data and the data | | } | } 
obtained from the cathode ray direction finder is being pone nied, wane eile 1200") nn oe | _ 1 a 
carefully examined. | f 200 F 

The report also deals with radio frequency standards | 
and precision measurements, the performance of amplifiers, 


the measurement of interference and thermionics, &c. 








An Improved De-aerator for Boiler 


Feed Water. 


Wits the steady advance in steam pressures and tem- 
peratures and the adoption of high-pressure water-tube 


boilers both for land and marine service, the necessity 


for a pure supply of feed water free from dissolved air 


or gases is being increasingly recognised. 

In the present article we describe a new type of de-aerator 
with a self-contained heater, which has been designed 
and built by the Mirrlees-Watson Company, Ltd., of Glas- 
gow, in order to render feed water innocuous to boilers and 


to economisers. As the accompanying drawing—Fig. 1- 
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Though | to function as a direct-contact heater, and in the spraying | per hour, the following are typical temperature readings : 

| of the warm feed partial de-aeration is affected, any air Water inlet to de-aerator, 102 deg. Fah.; temperature 
1 and gas which is liberated passing away through the air of feed after being heated by the steam and passed to the 
1 vent in the upper part of the casing. The sprayed water, de-aerator vessel, 175 deg. Fah., and outlet temperature 
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together with the heating steam which is condensed by 
the jet action of the spray, collects at the bottom of the 


upper chamber and passes through the bottom spray 
valve into the lower, or main, de-aerating chamber, in 
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EXTRACTION ~~ 


FiG. 1—DE- AERATOR FOR BOILER FEED WATER 


shows, the de-aerating process is carried out in two different 
and distinct stages. The feed water is delivered to the 
de-aerator under pressure, and it first passes through 
the centrally placed tubes of the vapour condenser. In 
acting as the cooling agent, and so condensing the steam 














FiG. 2--DE- AERATOR 


given off in the de-aerating chamber, the entering feed 
is raised in temperature. It passes into the top chamber | 
through a specially designed float-operated spray valve 
and is further heated by low-pressure steam entering 
below the spray. The top part of the apparatus is designed 





which a vacuum is maintained by the combined action 
of the surface condenser and a steam-operated air 
ejector. The temperature in the lower chamber is not less 
than 25 deg. Fah. below that of the entering feed water, 
with the result that in the spraying of the water an explo- 
sive boiling takes place which flashes a part of the water 
into steam and so de-aerates the whole of the feed water. 
As already mentioned, the steam given off is condensed 
and any air or gas liberated is extracted through side 
connections and is discharged with the operating steam 
of the air ejector into a surface heater, in which the heat 
of the steam is recovered. The condensate in the lower 


chamber, together with the sprayed water, collects in the | 


bottom of the de-aerator as pure boiler feed water. 
Special attention has been paid to the design of the 
float-operated spray valves, which consist of a short length 
of machined pipe drilled with a series of holes forming a 
deep circumferential belt of perforations. A sliding sleeve 
—seen clearly in Fig. 1—which is moved by the float lever 
is mounted on the pipe and controls the number of holes 
in operation. Although the spray so formed varies in 
density, it is found to be expansive and quite efficient 
at all loads. The valve is balanced as regards pressure, 
and no emergency hand-regulating gear is required. 
The two chambers are furnished with gauge glasses 
and doors for the inspection of the floats and spray valves. 
For extracting the feed water from the de-aerator, the 
makers recommend their patented type of condensate 
pump, which has both its glands on the pressure side of 
the impellers, ensuring that no air enters the pump. 
With such an arrangement it is claimed that the extraction 
pump can discharge directly into the suction of the boiler 
feed pump, and if there be sufficient head on the feed 
inlet to the de-aerator then the two float valves will 
give automatic control to the boiler feed pump. Should 
it be required to deliver the feed water at a constant tem- 
perature, or to use the minimum amount of steam necessary 
for complete de-aeration, whatever the load may be, a 
thermostatically controlled valve can be arranged to 
regulate the supply of steam to the direct-contact heater. 
The general appearance of the new de-aerator will be 
seen from Fig. 2, which illustrates a unit having a normal 
duty of 140,000 Ib. of water per hour and a maximum 
duty of 200,000 Ib. per hour. This de-aerator was recently 
supplied to the Royal Arsenal at Woolwich. In Fig. 3 
we show the oxygen content and feed outlet temperature 
curve obtained from the automatic “‘ Cambridge” dis- 
solved oxygen recorder, fitted to one of the two de-aerators 
at the Carlisle Power Station. Each of these units has a 
normal duty of 65,000 lb. of feed per hour and a maximum 
duty of 90,000 lb. The temperatures in the de-aerators 
may be made to vary considerably, depending on whether 
the evaporators are in use and on the amount of bled 


| steam. When working under a normal load of 65,000 lb. 





OXYGEN CONTENT OF FEED 


from the de-aerator vessel, 150 deg. Fah. Under these 
conditions the steam bled is about 3250 1b. per hour at 
a pressure of two pounds gauge. As shown by Fig. 3, a very 
low oxygen content is constantly maintained even with 
varying outlet temperatures 








The New Wearmouth Bridge, 
Sunderland.* 
By GEOFFREY LANCASTER GROVES, B.Sc., M. Inst. C.F 


Tuts bridge replaces the single-arch bridge built over 
the river Wear in the last decade of the eighteenth century 
The site is about 1} mile from the river mouth, and the 
banks are steep bluffs of limestone and limestone marl. 

The old bridge had six main arch ribs, each of which 
was built up of a number of cast iron voussoirs connected 
by wrought iron straps. The spandrels were originally 
filled with cast iron circles, and the superstructure was 
of timber. The bridge had an overall width of 32ft 
Extensive reconstruction was carried out by Robert 
Stephenson in 1858. The ribs were converted into three 
box girders, and a framed wrought iron spandrel filling 
was erected to carry a new deck of cast iron troughing. 
The overall width of the bridge was increased to 41 ft. 6in 
by corbelling the outer portions of the new footpaths, 
and the roadway gradients were improved. 

Old coal workings exist below the site of the bridge. 
A definite bodily movement of one or both abutments, 
possibly due to mining subsidence, occurred 20 years 
ago and is said to have been accompanied by a rise of 
6in. at the centre of the span. The bridge began to show 
signs of being seriously overstressed, and this, with the 
rapid increase in cross-river traffic, led to the construction 
of a new and wider bridge on the same site. 

The bridge carries an important highway which could 
not be closed. River traffic precluded the possibility of 
river stagings, thereby ruling out a temporary bridge. 
The approaches, one of which is narrow and congested, 
are flanked by business premises and did not favour any 
scheme of erection involving heavy anchorages ; and the 
storage and working spaces available were exceedingly 
limited. 

The new bridge is of the three-pinned arch type, with 
two parabolic mild steel ribs 54ft. 6in. apart. The span 
is 375ft. with a rise of 105ft., and the ribs are, for the 
greater part of the span, above the level of the roadway, 
hangers being used to support the deck along this length 
The wind-bracing is of K type, and the bearings at the 
hinges are spherical. The new roadway, which is 93ft 3in. 
above high-water and accommodates two tramway tracks, 
is 48ft. wide and is flanked by footpaths 15ft. 9in. wide. 

As the span of the new bridge is much longer than that 
of the old, the new abutments stand well back from the 
river. In each case it was impossible to construct the 

new foundation as one mass, as the old abutment continued 
in use, complete, until a late stage of the work, and two 
excavations were made immediately outside the walls, 
and on either side of the old structure. These excavations 
were filled with mass 6-to-1 concrete, a facing of Bramley 
Fall stone being used above ground level. The two 
separate masses of each abutment were linked together 
by lengths of heavy rail embedded in concrete and running 
transversely through the original structure, this concrete 
also serving as a backing to the central portion of the 
skewback girder. At a later stage the projecting portions 
of the old abutments were removed and the masonry of 
the central lengths of the new river faces was completed. 

When the new abutments had been built to skewback 
level, the erection of the new main arch ribs and their 
wind-bracing was begun. This work involved no inter- 
ference with the old bridge—other than some heavy under- 
pinning of part of the old abutments, which was necessary 
to allow of the erection of the bottom members of the 
wind-bracing system—as the overall width of the original 
structure was less than the distance between the new ribs. 

The ribs were supported during erection by a service 
girder completely spanning the old bridge with a clearance 
of a few feet from the roadway and carried on grillage 
foundations below road-level at the old abutments. The 
service girder consisted of two N trusses, 25ft. apart, with 
lateral bracing between their top booms. 

The sequence of erection operations applied to all four 
half-ribs concurrently. The section of steel work imme- 





* Abstract of a paper to be brought forward for discussion at 
the Institution of Civil Engineers. 
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diately adjacent to the springing-bearing was supported 
on a timber trestle built up from ground level. Erection 
was continued some distance by cantilevering, and the 
free end ef the steel work was then supported by a tem- 
porary hanger dropped from between the projecting ends 
of two temporary cross girders, laid parallel to each other 
and transversely across the top of the service girder. 
After further cantilever erection a second hanger support 
was provided, arranged similarly to the first ; the latter 
was then slacked off. Erection by cantilevering beyond 
the second support was next carried to a point distant 
more than a quarter of the complete span of the bridge 
from the springing. Here temporary cross girders were 
again mounted on the service girder, but this time below 
the level of the new steel work. A 500-ton hydraulic 
jack was placed on the projecting ends of the cross girders 
and supported the half-rib by means of a special breeches 
piece. The jack was used to adjust the height of the steel 
work so that the half-rib, when complete, would be about 
6in. high at the crown; the second hanger support was 
then removed. Erection was completed up to the crown 
entirely by cantilevering, and, after the crown-bearings 
had been attached to the northern half-ribs, the arches 
were closed by lowering all four jacks simultaneously. 

On completion of the arch-ribs all foot traffic was 
diverted to the east footpath of the old bridge and the 
old west footpath was dismantled. The removal of the 
old west footpath permitted of the erection of the new 
west footpath together with a narrow strip of the steel 
work of the new roadway adjoining it, support being 
afforded by permanent hangers from the completed arch 
and special temporary hangers from the west bottom boom 
of the service girder. The new west footpath was com- 


pleted and a temporary roadway and tramway track | 
were laid on the narrow strip of new roadway steel work. | 
Foot traflic was now diverted to the new west footpath, | 


the old east footpath was demolished, and a similar pro- 
gramme of erection was carried out on the east side. 
This completed, vehicuiar traffic was diverted from the 
old bridge to the temporary roads prepared for it. This 
freed the old arches and their superstructure for removal, 
and the space they had occupied became available for the 
erection of the central portion of the new roadway steel 
work, which linked with the outer sections already in 
position. Next, the removal of the service girder permitted 
the demolition of those portions of the old abutments 
not embodied in the new structure. The erection of the 


remainder of the central portion of the deck steel work | 


was completed, and the new roadway concrete and woud 
block paving, together with the two new tramway tracks, 
were laid on the free section of deck between the tempo- 
rary roads, Vehicular traflic was now diverted from the 
temporary roads, which were replaced by the permanent 
eoncrete and paving of the haunches of the roadway of 
the completed bridge 








MANCHESTER ASSOCIATION OF ENGINEERS. 


\ rarer entitled ** Machine Tools from the Manufac- 
turing User's Point of View’’ was read at a meeting of 
members of the Manchester Association of Engineers held 
on March 14th. The author, Mr. Herbert C. Armitage, 
M.I. Mech, E., of Austin Motors, Ltd., prefaced his remarks 
by saying that general engineers studied the mechanical 
aspects and possibilities of their necessary machine tools 
very closely, but manufacturers seldom had a deep interest 
from a purely engineering point of view. For this reason 


many machine tools which held promise of great usefulness 


had failed because no one in a factory had sufficient time 
to grapple with the initial difficulties. 
for the builders to do some manufacturing on a small scale 
to try out the machine. The author said that since 1920 
a number of British machine tool builders had lost their 
initiative or enterprise, or were resting on their laurels, 
whereas in Germany, where conditions were more difficult, 
they had a brighter outlook. War-time experience had 


convinced manufacturers that it was profitable to work to 


close tolerances to save hand work in fitting, to develop 


jig and tool applications, to keep work flowing evenly so 
that expensive products could be produced by organised 
unskilled labour at low cost. At that time cost was of 
secondary consideration, but since then the main problem 
had been to find means of reducing costs to meet the severe 
competition. In normal conditions a low market price could 
not be obtained without a large output; in other words, 


quantity and low prices had to develop simultaneously. | 


Machine tools were secondary to good organisation im 
producing low manufacturing costs; in fact, a good 
organisation with second-rate machines could frequently 


achieve better results than an indifferent organisation | 


with the finest tools that could be purchased. 

Concerning the future development in machine tool 
practice, the author said that the cutting materials which 
were now obtainable would probably alter the design of 
the machines to some extent, but it was not likely that 
there would be a complete revolution in design like that 
produced by the introduction of high-speed steel. It was, 
he said, more likely that such tools would stimulate the 
trade in simple stiff machines. It was doubtful whether 
multiple-purpose machines would survive. Sheet metal 
working machinery had not yet been developed by any 
large machine tool firm. Such development was urgently 
wanted. Large power presses were also in their infancy. 
The broaching machine still’ showed possibilities of 
economy, and although the actual raising of cutting speed 
was possible by hydraulic control, the real loss of time was 
in the return stroke. Although far from perfect, hydraulic 
movements had come to stay. Every manufacturer pre- 
ferred to buy British machine tools, yet American and 
German machines were coming into this country in increas- 
ing quantities. 

The paper was accompanied by a large number of 
illustrations of tools and operations of various kinds. 








A REPORT recently issued by the Government of Bengal 
suggests that the water hyacinth, a pest which blocks up 
the waterways of tropical countries, may be turned to a 
useful purpose as fodder and fora manure. In such circum- 
stances, the development of mechanical means for its 
harvesting deserves serious attention. 





The remedy was | 


A New Duplex Thimble-Tube Boiler 
for Motor Ships. 


In the accompanying drawing we illustrate a new type 
of duplex thimble-tube boiler which has been specially 
designed by the Clarkson Thimble-Tube Boiler Company, 
Ltd., to fulfil the duties of a combined exhaust gas silencer 
boiler and an oil-fired unit. The boiler is the first of its 
type, and it was recently installed and tested on the motor 
trawler * Saint Martin Legasse,”’ the first of four trawlers 
now under construction for La Morue Frangaise at the 
shipyard of Cox and Co. (Engineers), Ltd., Falmouth. 
The particular trawler referred to is propelled by a seven- 
cylinder *“ Polar’’ two-stroke airless injection engine 
supplied by the Atlas Diesel Company, Ltd., of London. 
It has a continuous output of 700 8.H.P. at 214 r.p.m., 
and the cylinder bore is 340 mm. with a stroke of 570 mm. 
As our illustration indicates, there are two separate 
thimble-tube boiler units which are enclosed in a common 
boiler shell. The overall height of the boiler over the 
exhaust boxes is 12ft. 2jin. with a diameter of 4ft. 3in. 

The top unit is arranged to receive the exhaust gases 
from the engine. They pass down through the nest of 
water-filled thimble tubes and return through a central 
outlet pipe. The designed heating surface is 108 square 
feet, and with an assumed exhaust gas temperature of 
480 deg. Fah., an output of 300 lb. of steam per hour at 
a working pressure of 75 lb. per square inch is estimated 
to be obtained. 

The bottom unit is arranged for simultaneous, or 
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DUPLEX THIMBLE-TUBE BOILER 


independent, oil firing on the Wallsend Howden low- 
pressure air system, the burner being supplied by the 
Wallsend Slipway and Engineering Company, Ltd. It 
is arranged to fire vertically upwards within a combustion 
chamber formed of refractory material and so arranged 
that the hot gases pass down through the nest of water-filled 
thimble tubes. The heating surface is 180 square feet 
with a designed output on oil firing alone of 800 lb. 
of steam per hour. The capacity of the thimble tubes 
for removing the heat from the gases may be gauged 
from the outlet temperature of the gases measured near 
to the boiler shell just before the bend, which was only 
446 deg. Fah. A good feature of the design is the well- 
submerged crown of the lower unit, which is half-way 
down the boiler as measured from the working water level. 
If desired the top boiler unit can be run dry as a silencer 
should no steam be required. The estimated output 
of both units in operation when working at.a pressure of 
75 lb. per square inch is 1100 1b. of steam from and at 
212 deg. Fah. 

All the usual boiler fittings, such as safety valve, water 
gauge, feed connections, blow-down connection and a 
stop valve, are provided, along with an anti-priming pipe 
fitted at the top of the boiler. On Wednesday, February 
19th, preliminary trials were run off Falmouth, and it 
was found that the steam generated from the exhaust gases 
alone was quite sufficient for the operation of all the 
auxiliary machinery required at sea, without making 
use of the oil burner, and the silencing effect was, we under- 
stand, particularly good. During the trials, which extended 





over 5 hours, the temperature of the exhaust gases 


measured at the inlet of the boiler rose steadily from 
318 deg. Fah, to 568 deg. at the end of the trial. The 
|exhaust gas outlet temperatures corresponding to the 
above figures were 258 deg. Fah. and 400 deg. Fah. respec 
tively. As the lagging of the boiler had only just been 
completed and a certain amount of drying out had to 
take place the trial performance was regarded as most 
satisfactory. 

Two boilers of the same type are being supplied for 
a new motor yacht which is being built by William Beard 
more and Co., Ltd., at Dalmuir, for Major Courtauld. 
Each boiler will work in conjunction with a 700 8.H.P., 
two-stroke Sulzer oil engine, and with an exhaust gas 
temperature of not less than 550 deg. Fah. it is designed 
to produce 400 lb. to 500 lb. of steam per hour. With 
oil firing each boiler will have a designed output of 600 Ib 
of steam per hour, the working pressure being 50 lb. per 
square inch. Boilers of the type we have described are 
supplied not only as complete boilers, but also as standard 
ised thimble-tube boiler units, which are hydraulically 
tested to Lloyd’s and the Board of Trade survey regula 
tions, and are ready for fitting into boiler shells constructed 
by the shipbuilders in their own boiler shops 








South African Engineering Notes. 


Mine Machinery and Plant. 


| ACCORDING to a return recently issued by the 
Union Mines Department, the value of all machinery, 
| plant and mine buildings in use on the gold mines of South 
Africa represents a total original cost of £31,355,393, and 
a present book value of £27,662,860. In respect of the 
coal mines the present value is £2,629,583; diamond 
mining properties, £6,787,870; other mineral under 
takings, £1,095,838 ; industrial undertakings, £30,179,171 
As compared with the previous triennial survey, the total 
| £62,198,985 shows an increase of over £6,000,000. 





Rhodesia’s Future Seaport. 


The rapidity with which the two Rhodesias 
| particularly Northern Rhodesia, are growing, is leading 
to increasing interest being taken in new railway routes 
which will enable these countries to avoid, as much as 
possible, long transport over foreign railways for their 
exports and imports. Earnest efforts are being made by 
the Sinora—Kafue Railway advocates in the Mashonaland 
area to get Government to agree to construct this “ cut- 
off.” At the same time, meetings are being held at Bula 
wayo with a view to forming a non-political association 
for the purpose of urging the early construction of a railway 
connecting Southern Rhodesia with the Atlantic seaboard 
at Walvis Bay. The investigation of the territory to be 
| served by the line by the Imperial Secretary, Capt. the 

Hon. B. E. H. Clifford, served not only once again to 
focus public attention on the project, but also to remove 
many misconceptions which had hitherto prevailed regard- 
ing the difficulties of the route. Capt. Clifford's expedition 
| proved, too, that, contrary to general impression, the 
| territory is well worth development in many directions 
| It is quite clear from a pronouncement made by the 
| Hon. H. A. Moffat, Premier of Southern Rhodesia, that 
| he looks upon the line as inevitable, though at what future 
| date its construction will come within the bounds of 
| reasonable railway economics, it is impossible at present to 
forecast. 


Union Industries. 


The Board of Trade and Industries, in the latest 
number of its organ, the “‘ Commercial and Industrial 
| Gazette,” states that the industrial position of the Union 
as a whole, continues to be sound. The engineering 
|industry is holding its own without any appreciable 
|increase in activity or development. It is, however, 
believed that the existing tendency to place orders 
| overseas, without considering the merit of the South 
| African product, is gradually becoming less prevalent 
| When this prejudice is finally overcome the industry 
|looks forward to much more rapid progress than 
has so far been experienced. The motor industry 
at Port Elizabeth is still making great headway. The 
boot and shoe industry, and the leather trades generally, 
found 1929 a very good year. At Port Elizabeth factories 
recently extended their works to cater for the increasing 
demand. The year 1929 saw rapid development in the 
clothing industry, several new factories having been 
opened. Employment in this industry has shown —- 
larly good progress, the increase in European employment 
over the period July, 1925, to July, 1928, being 55 per 
cent. In 1929, the increase in European employment was 
11 per cent. and the increase in coloured labour over 15 
per cent. 





Record Gold Output. 


For 1929 the Transvaal’s gold output amounted 
to 10,414,066 oz., the largest quantity of the metal ever 
produced by the industry in one year. Compared with 
the aggregate for 1928, which was the previous record, 
there was an increase of 55,470 0z. At the standard 
price of £4 5s. per ounce, the value of the output was 
£44,236,140, as compared with £44,000,510 for 1928, an 
increase of £235,630. 


Big New Power Plant. 


lt is understood that the contract for the new 
permanent power plant for the N’Kana Copper Mine has 
now been placed by the consulting engineers to the 
Bwana M’Kubwa Copper Mining Company, owners of 
the N’Kana mine. The boiler plant will be supplied by 
the International Combustion, Ltd.; the electrical portion 
of the plant by the Metropolitan-Vickers Electrical Com- 
pany, Ltd. In view of the fact that other big copper mines 
in Northern Rhodesia will soon have to be provided with 
power plants, there was naturally considerable competition 
for the N’Kana vontract. At present, the mine is being 
supplied with power from a gas producer plant utilising 
wood fuel. 
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“THe EnGinger” 


A Long Reach Titan Crane. 


Lx the course of a recent visit to the works of Stothert 
and Pitt, Ltd., at Bath, we saw a crane of rather unusual 
design and proportions. It is illustrated in the half-tone 
engravings on page 326 and the drawing above. 

This crane has been made for the South African Railways 
and Harbours Department, and will, we understand, 
be used for block setting in Table Bay. It has a lifting 
capacity of 15 tons at a radius of 105ft., excluding about 
1} tons for the gear used to take hold of the load, so that 
the actual lift at the end of the boom may be some 17 tons, 
and, in view of the general proportions of the structure, 
these conditions seem to us to have imposed on the 
designers limitations on the surmounting of which they 
are to be congratulated. 

The horizontal boom is hinged at its inner end to the 
superstructure framing and is supported by link ties 
formed of flat mild steel bars. This construction provides 
the necessary flexibility in the vertical plane. The boom 
is braced horizontally by a system of stout steel wire 
ropes radiating from a king post outrigger, forward to 
various anchor points on the boom and backward to the 
rear of the superstructure framing. This arrangement 
provides for all horizontal stresses due to slewing and 
wind loads. At the back end of the Titan there is a steel 
ballast box, capable of holding about 62} tons of pig iron 
ballast. The machinery is housed in a large cabin and the 
controls are all arranged at the front, so that the driver 
has full view of all the operations. 

A cable drum is arranged on the undercarriage to 
convey electric power from the supply mains, but in view 
of the possibility of working the Titan where power is not 
available, it is so designed that a petrol-electric generating 
set may be installed at the rear of the superstructure 
to supply the motive power for operating the machine. 
The hoisting gear consists of a 36in. diameter rope drum, 
driven by steel spur gearing, the fast running gears being of 
the double helical type. Two ropes off the drum pass 
along the boom to the traversing trolley, round the pulley 
block and back to the nose end of boom, where they 
finish with a compensating loop to equalise the load on 
the ropes. 

Lowering of the load is controlled by Stothert and Pitt’s 
hydraulic brakes which give any speed of lowering from 
a maximum to an almost invisible creep. This fine control is, 
naturally, especially adapted for block setting work under 
water. In addition, there is a centrifugal brake embodied 
in the hoisting motor. An automatic overwind switch 
is fitted to the hoisting motion. 

The slewing gear comprises worm and spur reductions 
terminating in a slewing rack formed of a mild steel channel 
ring having hard steel pins fixed in it. A slipping device | 
is fitted to the worm-gear drive to prevent overloading 
of the gear by shock loads. The superstructure revolves 
on a 22ft. diameter ring of forty steel rollers. The racking 
gear consists of a 24in. rope drum, driven by spur gearing. 

Twin ropes pass out to the traversing trolley inside and 
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below the boom. There are limit switches at each end of 
boom. The travelling gear has been specially designed 
to enable the Titan to traverse curves of 300ft. radius 
in the track. A differential gear-box is fitted near the 
travel motor, which automatically provides for the differ- 
ence of speed on the inner and outer rails of the curve. 
Each corner of the undercarriage is provided with a 
bogie, having movement in two planes, viz., rotation about 
the vertical and horizontal axes. The travelling gear is 
specially designed to transmit the drive through these 
pivots and drive all the eight wheels on which the Titan 
runs. A solenoid brake, and a mechanical screw-down 
brake, are fitted, and there are rail clips at both ends of 
each bogie. A set of forged steel block nippers, having 
a releasing hook for disengaging the blocks when placed 
in situ under water, is included in the equipment. 
We give below a list of the leading particulars of this 

new crane :— 

Maximum working load, 15 tons, plus 1} tons for block 

nippers, &c. 
Maximum radius of load, 105ft., and minimum, 22ft., 
from axis of rotation. 

Range of lift from 10ft. above rail level to 66ft. below. 

Span of rails, 22ft. centres. 

Maximum wheel base, 30ft.—25ft. centres of bogies. 

Tail radius, 35ft. 6in. 

Electric supply, 550 volts D.C. 


Motors. 
Hoisting 90 B.H.P. at 500 r.p.m. 
Slewing 28 B.H.P. at 700 r.p.m. 
Racking 15 B.H.P. at 700 r.p.m. 
Travelling . 28 B.H.P. at 700 r.p.m. 
Speeds. 
Hoisting 15 tons at 60ft. per minute. 
Slewing 15 tons at 4 r.p.m. 
Racking 15 tons at 100ft. per minute. 
Travelling 15 tons at 50ft. per minute. 








Books of Reference. 





Shipbuilders and Marine 


Directory of Shipowners, 
Published 


Engineers, 1930. The twenty-eighth edition. 


by the Directory Publishing Company, Ltd., 33, Tothill- | 


street, Westminster, London, 8.W. 1. Price 20s. net.—In 
the new edition of this very useful book of reference there 
are many additions to the text, but the handy size of the 


volume for travelling has been wisely retained. The | 


Directory is compiled under the direction of the editor of 
our contemporary, Shipbuilding and Shipping Record, 
and contains valuable information for shipowners, 
shipbuilding and marine engineers, and for all who 
are in any way connected with these and allied industries. 
The first section is devoted to particulars concerning the 
Admiralty, the Board of Trade, the Crown Agents for the 
Colonies, the Ministry of Transport, and the various British 
and foreign classification societies. The section dealing 
with shipowners which follows occupies 504 pages, and 
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im it are given particulars of the ships belonging to the 
various owners in the world, together with their tonnages, 
dimensions, and at what place and in what year they were 
built and engined. In the section dealing with Ship- 
builders, Ship Repairers and Marine Engine Builders 
there are some 102 pages, in which the names of the 
directors, managers, and the outputs of the various yards 
are given. There then follows a useful list of consulting 
marine engineers and naval architects, and a directory of 
trade and technical associations and institutions. The 
indexing of the whole Directory has evidently been very 
carefully considered, and the indices include a general 
index of the names of shipowners, managing owners, 
and shipbuilders, and marine engineers. These are also 
arranged in countries and towns, and there is also a 
personal index and an index to the names of the ships, 
showing the fleet to which they belong. The amount of 
detail in the index section may be gauged from the fact 
that there are no less than 24,000 entries in this particular 
part of the Directory. 


Markets of the Empire. By W. H. Willson, B.Sc. 
(Econs.). London: Effingham Wilson, 16, Copthall- 
avenue, E.C.2. Price 7s. 6d. net.—This book is based 
upon @ series of articles contributed by the author to “* The 
Times”’ Trade and Engineering Supplement, to which 
is added further valuable information in the form of the 
latest trade returns and statistics of production and the 
distribution of population. The volume is divided into 
siX main sections, namely, Australia, Canada, India, New 
Zealand, South Africa, and the Colonies and Protectorates. 
Each section contains details of openings for various British 
| products, such as machinery, textiles, hardware, domestic 
goods, &c., together with trade, demand, competition, 
local taste, distribution, and the best means of publicity, 
for each article. The author is to be congratulated upon 
| having produced a book of definite value which can be 

recommended to all British manufacturers and merchants 
| desiring to open or extend their business in the Empire's 
| markets. 


The Motor Ship Reference Book, 1930. Published by 
| the Temple Press, Ltd., 5-15, Rosebery-avenue, London, 
|E.C.1. Price 5s. net, post free 5s. 6d.—The present 
volume is the sixth edition of this reference book, and it 
| is of interest to note that whereas five years ago, when the 
| first edition was published, there were scarcely two million 
| tons of motor ships in service, the figures to-day are more 
like seven million tons, while the ordess on hand at the 
beginning of 1930 were larger than ever before. The object 
| of this annual volume, which is compiled under the direc- 
| tion of the editor of the Motor Ship and his staff, is to 
| record year by year the leading details of every motor 
| ship built throughout the world, to give particulars of new 
| engines developed, and to set down such iculars with 
| regard to oil bunkering facilities as may of service to 
| all who are in any way connected either with the building 
| or the operation of motor-propelled vessels. The present 
| volume contains many new illustrations and new statistics, 
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and special drawings of the leading es of marine oil 
engines have been prepared. The details and particulars 
of some 350 motor ships now under construction are given, 
together with a list of all vessels built in 1929, and those 
constructed previous to that time, making a complete 


record of all the motor ships which have been built or are | 


now in course of construction. The section on the fuelling 
of motor ships is very complete, and details are given of the 
world’s largest oil bunkering stations, along with a map 
indicating their different positions. 


Motor Ships of the World and Motor Shipping Register. 
By A. C. Hardy. Sampson Low, Marston and Co., Ltd., 
100, Southwark-street, London, 8.E.1. Price 12s. 6d. 
net.—This book forms the first volume of a work of refer- 
ence giving particulars of all motor ships and motor- 
electric ships and their owners throughout the world. 
It is hoped to publish the volume annually, and the next 
issue should be ready early in 1931. In his introduction 
the author states that the register is approximately correct 
to July, 1929, but it also includes one or two important 
motor vessels which were finished after that date. By the 
use of appropriate abbreviations, the whole of the informa- 
tion relating to each ship is conveniently grouped under 
four headings, arranged across the page, under which the 
name of the ship, the owners, the size, and particulars of 
the main and auxiliary engines are to be found. The ships 
have been arranged in alphabetical order, according to 
name, and under this heading reference is made to their 
type and the year in which they were commissioned, any 
change of name being noted. Under another heading the 
names of the owners and builders of the ship are given, 
while under the heading of size the gross and deadweight 
tonnage are recorded, along with the registered dimensions 





| bars continue to be sold at £12 10s. per ton. 


better qualities of iron and specialities, a much better 
roduction was obtained than for some years past. 
pecting blast-furnaces, they found the number in 
Great Britain in January, 1929, was 132, rising to 170 in 
August, but declining to 160 in December, and while the 
total production was nearly 1,000,000 tons over 1928, it 
was 2,750,000 tons less than in 1913. Mr. Hingley added 
that our home market was attacked more fiercely each 
year, not only in iron and steel, but in nearly all other 
industries, by continental competitors, who manufactured 
under advantages that we did not get. With reference 
to the coal industry, the President stated that in the 
Midland coalfields there had been a lot of short time, due 
largely to limited demands from iron and steel works and 
blast-furnaces standing idle. The country’s export in 
coal from a tonnage point of view appeared to be the most 
satisfactory figure in our exports, there being an increase 
of 12,000,000 tons, or nearly 10 per cent. over 1928. The 
total output of saleable coal in Great Britain was 
256,000,000 tons, or an increase of nearly 20,000,000 tons 
over 1928, the best year since 1924. 


Bar Iron. 


Staffordshire bar iron makers are unevenly 
employed. While sume ironmasters producing best grade 
bars are moderately active, others are unable to keep the 
works going regularly. Over the past week there has been 
some small improvement in business in this branch. 
Moreover, there are prospects of an expansion of trade 
with India. It is realised that economic and political 
conditions in that market are not very propitious for the 
time being, but hopes run high. Staffordshire marked 
In the Crown 


| bar department there is a tendency at date for business 


in feet and the speed in knots, other particulars in this | 


group including the tons of fuel oil used per twenty-four 
hours and the loaded draught of the ship. The main 
engine particulars include information as to the builders 


of the engine, the type of machinery and the number of | 


screws, the number of cylinders, the bore and stroke, 
revolutions, and the total output in brake horse-power. 
The method of cooling the pistons and the cylinders is 
also indicated. Under the heading of auxiliary engines, 
there appear the name of the maker, the type, and the 
number of cylinders per engine, the total power and the 
revolutions, with details as to the number of auxiliary 
compressors and type of auxiliary drive, both for the engine- 
room and deck machinery. The information above referred 
to is supplemented by an index of the ships according to 


their owners, which also shows the country to which they | 


belong and the number of motor ships and steamers in 
the fleet, together with the date the first motor ship was 
put into commission. A separate list of motor tankers is 
given, also a list of motor-electric ships. In order to get 
over the difficulty of metrical measurements in the matter 
of engine bores and strokes, Mr. Hardy has given the 
figures in inches, and has appended a small conversion 
table, giving in a convenient form the metric equivalents. 
A route map, showing the principal world routes of motor 
vessels, is given in the book, and there is a short intro- 
duction dealing with motor shipping and the general 
economics of water transport. The volume is well printed, 
and is very convenient to use. There are, as must be 
inevitable in the first edition of such a book, one or two 
gaps in the information, which we understand will be filled 
up in the next issue, which will be even more complete. 
The author is to be congratulated in attacking success- 
fully a problem in a field which is peculiarly his own, 
and producing a work of reference which will be very 
useful to all those who are connected with the building or 
the running of motor ships and motor-electrically pro- 
pelled vessels. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
; (From our own Correspondent.) 
General Situation. 


CONDITIONS in the iron and steel and engineering 
industries in the Midlands and Staffordshire show prac- 
tically no change from those ruling a week ago. Con- 
sumptive demand does not gain strength, the leading 
consuming industries in the area being no better employed. 
Manufacturers generally report that in no branch are 
orders coming to hand of such a character as to justify 
hopes of greatly improved trade in the immediate future. 
They still maintain, however, that better business is in 
store later on. In the engineering trades the situation 
is unaltered. The electrical and the automobile sections 
are the busiest just now. On the whole machine tool 
makers are well employed, and so are many of the Bir- 
mingham brassfounders and stampers. Orders for iron 
and steel are small in size, being cut down to the minimum 
of immediate needs. Values are unchanged, producers 
being of opinion that price concessions in the present 
state of the market and of industry generally would be an 
unwise move, as such action might possibly have the effect 
of retarding business and further upsetting confidence. 


Iron, Steel, and Coal Trades. 


Britain’s share of the world’s consumption of 
iron and steel was adversely commented upon by Mr. H. 
Bertram Hingley, the President of the Birmingham 
Exchange, at the fiftieth annual general meeting which 
took place on Thursday last. Reviewing trade conditions 
in 1929, Mr. Hingley said that the year was a distinct 
improvement on 1928, but that was not saying a great 
deal, and when they came to look through the figures of 
the world’s consumption of iron and steel, it made Great 
Britain’s share of the total output a depressing thought 
to dwell upon. In the steel works a steady output had 
been maintained by all works in operation throughout the 
year, but the rate of expansion kept far behind the increase 
in the world’s consumption of steel year by year, Germany, 
France, and Belgium meeting the increasing need for steel 
in all its varied forms. In the ironworks engaged on the 


to contract. The orders which come on to the market 
are keenly competed for, and selling prices vary from £10 
to £10 7s. 6d. Those makers who endeavour to get the 
top figure find increased difficulty in persuading consumers 
to place orders with them. Makers outside this district 
who quote lower prices take quite a large proportion of 
the available business. In the common bar branch demand 
is decidedly flat, nut and bolt and fencing bars being ex- 
tremely difficult to dispose of, even at as low as £9 per 
ton. Belgian No. 3 iron is being used, if anything, in 
increasing quantities in this district, and ironmasters 
strongly complain of this competition, against which they 
are powerless. In the iron strip department, moderately 
active conditions rule, and values are upheld at £11 2s. 6d. 
per ton delivered. 


Raw Iron. 


The position in the raw iron industry shows no 


| substantial change on the week, but in some quarters 


furnacemen report a freer flow of specifications. At quite 


| a number of Midland furnaces the output is being taken up 


| amount of iron going into stock. 


regularly, while generally speaking there is no great 
Current orders continue 
small. Demand still keeps much below the normal. 
Makers are firm in their determination to maintain prices 
at £3 18s. 6d. for Derbyshire No. 3 foundry and £3 15s. 
for Northamptonshire. It appears fairly evident that some 
consumers are confirmed in their policy of holding off the 
market as long as possible. They hope that the producers’ 
association may reconsider its decision to maintain the 
present values until the end of April, but there seems little 
ground for their hope. Of course, there is nothing to be 
lost by waiting for such firms as have stocks of iron suffi- 
cient to enable them to carry on until the April revision. 
Prices are very unlikely to be raised until then, and some 
concession is possible at the end of the present fixed period. 
Black Country forges have little employment, and there is 
a very poor call for forge pig. Quotations continue at 
4s. per ton below respective foundry grades. 


Coke Supplies Plentiful. 


The stringent conditions in furnace coke have 


| given place to a plentiful supply at 16s. 6d. to 17s. per 





| ton. Oven men are reported to be sending in more than 


the Midland blast-furnacemen need. Pig iron makers 
having contracted for some time in advance are still using 
fuel which cost 18s., and this is one of the chief reasons 
given for their not making any concessions in the selling 
price of pig iron. 


Steel. 


The steel trade shows no improvement, con- 
sumptive demand in most branches being poor. Specifica- 
tions which are of a meagre character come in slowly, 
while new business is difficult to obtain. Supplies are 
being taken in such insignificant tonnage that considerable 
energy is wasted in roll changing. Midland constructional 
engineers are moderately active. They are being pressed 
to give out specifications for steel, but the contracts on the 
books do not warrant the placing of any heavy tonnage. 
Prices are unchanged, angles commanding £8 7s. 6d.; 
tees, £9 7s. 6d.; joists, £8 10s.; ship, bridge, and tank 
plates, £8 17s. 6d., subject to rebate. Boiler plates are 
£9 12s. 6d. and Staffordshire hoops £10. Re-rollers are 
quiet, and want about £8 per ton for small bars, whereas 
merchants are offering continental bars at £6 9s. delivered. 
There is very little buying, however, whether in English or 
foreign materials. Continental billets are named at about 
£5 12s. 6d. for 2in., as compared with £6 2s. 6d. upwards 
for English. 


Sheet Prices. 


The better position in the sheet trade is main- 
tained, and galvanised sheet makers adhere to the price 
of £11 17s. 6d. for 24 gauge, despite the fact that orders 
have been offered at less than this figure. Merchants’ 
holdings, secured when the market was at its lowest, are 
not a sufficiently big factor to endanger stability. Under 
the price revision the extra cost for 25 gauge remains at 
20s., for 26 gauge and 27 gauge it is 35s. and 40s. respec- 
tively, a reduction of 5s. in each case; for 28 gauge it is 
42s. 6d., a reduction of 2s. 6d. Extras have been fixed 
for several gauges which were not rated under the slack 
conditions that have prevailed of late. Sheets of 28} gauge 
now carry an addition of 50s. to the basis of £11 17s. 6d., 
while 29 gauge are 60s. above the basis in the case of 





The efforts to fix 
selling rates for 8-3 sheets of 30 gauge at £16 7s. 6d. have 


8-3 sheets and 65s. for 10-3 sheets. 


not proved successful. Sheets of this denomination were 
offered this week at £15 17s. 6d. In the case of 10-3 sheets 
of 30 gauge, £16 17s. 6d. was quoted. Exports are atill 
below the normal, and the figures for last month compare 
unfavourably with the same period last year. 


The Last Pit. 


The last colliery in an ancient parish, the Bentley 
Old Hall Pit, is to close down this week. There have been 
in the past many hundreds of pit shafts in Bentley, which 
had been one of the richest coalfields in the Black Country, 
and the abandonment of this pit will close a most inter 
esting chapter in Black Country mining. 


Death of Mr. J. W. Trowsdale. 


The death took place on Monday after a short 
illness of Mr. John William Trowsdale, of Brierley Hill, 
the managing director of the Earl of Dudley’s Round Oak 
Works, Ltd., Brierley Hill. Mr. Trowsdale for the past 
thirty years or more has been an outstanding figure in the 
Midland iron and steel trade, being one of the firm's repre 
sentatives on the Birmingham Exchange and a member 
of the South Staffordshire Iron and Steel Institute. He 
came to the Midlands from Stockton-on-Tees more than 
thirty years ago to be head of the costing department of 
the Round Oak Works, and was later secretary of the 
company, then joint managing director with Mr. George 
Hatton, and finally managing director 


Unemployment. 


Another increase is recorded this week in the 
number of unemployed in the Midlands. An increase of 
3365 over the previous total is shown by the latest returns 
The figures for the principal towns now stand at :—Bir- 
mingham area, 31,938; Bilston, 3020; Coventry, 5516; 
Cradley Heath, 3757; Derby, 5524; Dudley, 3220 
Leamington and Warwick, 872; Leicester, 9632 ; North 
ampton, 3993; Nottingham, 10,064; Oldbury, 1187; 
Peterborough, 931; Redditch, 1384; Smethwick, 3025 ; 
Stoke-on-Trent area, 18,672; Stourbridge and Brierley 
Hill, 3192; Tipton, 1969; Walsall, 5594; Wednesbury, 
2456; West Bromwich, 2471; Wolverhampton, 9974 ; 
Worcester, 1973. The grand total of unemployed in the 
area is now 204,314. 








LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER 
Textile Machinery Exports. 


ALTHOUGH export business in British textile 
machinery last month was well below the level of February 
of last year, shipments during that period, notwithstanding 
the fewer working days, were higher than in January. 
The net result spread over the two months, however, 
is that exports are appreciably lower than in the corres- 
ponding period of either of the two previous years. Last 
month's shipments amounted to 9831 tons, valued at 
just short of £900,000, compared with £951,000 in 
February, 1929, and £985,000 in February, 1928. Bearing 
in mind the marked decline recorded in January, the aggre- 
gate value for the first two months of this year has reached 
only £1,763,000, against £2,006,000 last year and £1,974,000 
in 1928. The falling off has been relatively most marked 
in respect of weaving and preparatory machinery, although 
all classes of textile plant have been affected. Shipments 
during the last month included 8308 tons of spinning and 
twisting machinery, valued at £734,000, and 1263 tons of 
spinning machinery, valued at nearly £110,000 


The Ups and Downs. 


A welcome improvement in the Russian market 
for textile plant and minor expansions in the takings of 
France, China, Japan and Australia have served to make 
good in part the losses in connection with shipments to 
Germany, the Netherlands and South America, and also 
to unspecified markets in Europe. Exports to British 
India have been about maintained at £254,000, this market 
taking first place. Russia comes next with £140,000, 
followed by France with £74,300 ; China, £67,600 ; Japan, 
£64,400; Germany, £41,100; Australia, £34,000; the 
Netherlands, £30,100; the United States, £29,600, and 
South America, £18,500. Aggregate shipments to “ other 
European countries’ sustained a heavy decline from 
nearly £194,000 in February of last year to £105,300 
during the month under review. 


Industrial Results. 


A substantial improvement in profits is disclosed 
in the balance sheet of British Insulated Cables, Ltd., 
an increase in turnover during the past year being referred 
to by the directors in their annual report. The net profits 
have increased from £617,951 in 1928 to £685,980 in 1929, 
and the ordinary shareholders are to receive a dividend 
of 15 per cent. on the capital which was increased by a 
bonus distribution a year ago. The sum of £100,000 has 
been allowed for depreciation, £198,333 transferred to the 
reserves, bringing that account to £900,000, and £300,000 
allocated to a dividend equilisation fund. The money 
involved in the last item has been taken from a fund for 
meeting taxation claims for which it is no longer required. 
Less satisfactory has been the experience of Beyer, Peacock 
and Co., Ltd., locomotive builders, of Gorton, Manchester. 
A decline in the net profits from £39,407 in 1928 to £26,498 
last year is explained by the directors as due to the difficult 
trading conditions during that period, although the present 
outlook is regarded as reasonably hopeful. A dividend 
of 3 per cent. on the ordinary shares, against 5 per cent. 
& year ago, is proposed. 


Order Book Additions. 


Joseph Parks and Son, Northwich, have secured 
the contract for the steel work for the new machine shop 
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for the Ruston—Bucyrus Works, Lincoln, and also for the 
steel work for the first section of the new five-storey office 
building for the Metropolitan- Vickers Electrical Company, 
Ltd., Trafford Park, Manchester. Additional orders to 
be carried out at the Preston works of the English Electric 
Company, Ltd., include important orders for double-deck 
motor bus bodies for the Corporations of Birmingham and 
Newcastle-on-Tyne. 


Bury’s New Electrical Plant. 


A new 10,000 kW turbo-alternator at the Bury 
Corporation’s Chamber Hall Electricity Works, installed 
at a total cost, including boilers and economisers, of about 
£90,000, has been put into operation. The new plant 
brings the total capacity of the electricity undertaking at 
Bury to approximately 31,000 kW. 


Non-ferrous Metals. 


In the market for non-ferrous metals during the 
past week lead has developed no further weakness, whilst 
spelter, after a series of declines extending over six or 
seven weeks, has registered a slight recovery. Both 
copper and tin, however, are cheaper on balance than 
they were a week ago. In the case of copper, dealings in 
refined descriptions as well as in standard brands of the 
metal, have only been of moderate extent, and prices of 
the latter are lower by from 15s. to 30s. a ton, according 
to position. The statistical position of tin is still against 
any material recovery in values which, notwithstanding 
the official announcement of the Producers’ Association 
as to the extent of output curtailment this year, have 
experienced a further setback, although the loss during the 
past week has been less severe than on previous occasions 
within the past month or so. Stocks of the metal in port 
warehouses in this country continue their upward tendency. 
There has been a fairly active demand about in the case 
of lead at the low prices now obtaining, and quotations 
have been steady to firm at the levels ruling a week ago. 
Spelter has been in moderate request and is dearer on 
balance by several shillings a ton. 


Iron and Steel. 


Conditions in the iron and steel markets have 
been dull for the most part, but the position has not been 
without interest, for a reduction of 5s. in Cleveland foundry 
iron, whilst not bringing it down to a competitive level 
on this market with Midland brands, will confirm Lanca- 
shire buyers in the cautious policy they have lately been 
following. Forward contract buying this week has been 
very slow indeed, slower than has been experienced for 
a long time, and the outlook is for a continuation of hand- 
to-mouth operations for the time being. In the aggregate, 
deliveries against contracts are on a moderate scale, 
although more than one seller reports a smaller tonnage 
being taken into consumption than was the case a month 
or two ago. Quotations for Derbyshire and Staffordshire 
No. 3 for delivery in the Manchester area are at 77s. per 
ton, with Scotch pig iron and West Coast hematite both 
unchanged at about 95s. and 92s. per ton respectively, 
Bar iron is quiet but steady at £10 5s. per ton for Lanca- 
shire Crown quality and £9 15s. for seconds. A feature 
of the steel market locally this week has been a reduction of 
half-a-crown a ton in small re-rolled bars, prices now being 
at £8 2s. 6d. to £8 5s., according to quantity. In other 
respects, the market has not quotably altered up to the 
time of writing. Structural steel is an extremely slow 
section and so are bars generally, although some rollers 
report a somewhat better movement during the past week 
of both tank plates and locomotive and frame plates. 


BARROW-IN-FURNESS. 
Hematite. 


The hematite iron market is slow, and this condi- 
tion is likely to continue for some time. In the meantime, 
makers are well placed for orders which will keep them 
engaged for a month or two. There are stocks in the dis- 
trict, but they do not amount to much. Barrow has no 
stocks, but in view of the rail departments being off more 
iron will be available, and it is possible some of it will go 
to America. The continental business is about the same. 
The ore trade is slightly easier. The local demand is little 
changed, but business with smelters outside the district 
is easier. The steel trade is quiet. The rail mills at Barrow 
stopped last week end and it is not known when they will 
restart. The hoop mills continue. 

Shipbuilding. 

The fact that the Furness, Withy boat, the order 
for which Vickers-Armstrongs secured last week, is to 
built on the Tyne instead of at Barrow is a disappointment 
locally. Recently it was stated that the Walker yard on 
the Tyne would be opened when an order was received 
for the delivery of a vessel at a date which the Barrow 
yard was unable to achieve owing to contracts already 
held. Evidently Barrow, with its two P. and O. veasels 
to build, would not be able to tackle the Furness, Withy 
boat as well, and this is the reason why the Tyne yard has 
been reopened. The statement with regard to the Tyne yard 
also went so far as to say that should Vickers-Armstrongs 
secure an order for a vessel which was too big to construct 
at Barrow, that vessel also would be built at Walker. 
The Chilian submarine depét ship built by Vickers-Arm- 
strongs at Barrow, was handed over to the Chilian 
Admiralty last Saturday. The three Chilian submarines 
built at Barrow have now arrived at Chile, accomplishing 
the voyage according to original schedule. 








SHEFFIELD. 
(From our own Correspondent.) 
Unsatisfactory Conditions. 


THERE is nothing more favourable to report, with 
regard to the general state of the steel trade in this district, 
than I have been saying for several weeks past. Although 
some branches continue to be pretty wil cutie with 


level of activity as that of a few months ago, and prospects 
cannot be considered bright. The open-hearth steel trade 
keeps up its production. At the great Templeborough 
works, ten furnaces are in operation out of a total of four- 
teen, which means, when stoppages for repairs are taken 
into account, full-time working. The number of furnaces 
employed in the district has not been reduced during the 
year. Orders on hand are nearing completion, however, and, 
as the bookings of forward business are not of a substantial 
character, a good deal of anxiety is felt with regard to the 
future. The demand for acid steel shows no improve- 
ment. No new railway orders for axles, tires, or springs 
have been announced lately, and the great plants for 
turning out such material are nothing like fully employed. 
There is a large amount of work on hand in the stainless 
steel department, which is one of the busiest of all in the 
city. The shops producing requirements for the motor 
trade are fairly active, but not as busy as usual, and there 
is not much prospect of any change until the secrets of 
the Budget, with regard to the McKenna Duties, are 
revealed. There is good employment at the plants produc- 
ing special heavy steel forgings, but new orders are not 
coming forward at a satisfactory rate. 


Lincolnshire Activities. 


plants devoted to the production of mild steel. 
Trent works of John Brown and Co., 
better employed than at any time since its establishment. 
It has a large amount of work on hand for new and pro- 


of the trade. 


Busy at Vickers. 


Steel Corporation, Ltd. 


of the Iron and Steel Trades’ Confederation on Saturday. 
He said that for the past eighteen months the firm had 
been making a great bid to get all the marine work avail- 


from the Continent and elsewhere had been coming to this 
country, taking away the work his firm believed it had a 
right to. Now the firm had come down with both feet, 
and had said that it was going to have that work. It was 
time they went into their competitors’ countries, and tried 
to get some of their work. One of his colleagues was at 
present on the Continent, and he would be surprised if he 
did not return to Sheffield during the coming week with 
some orders in his pocket. At the beginning of last 
summer, Mr. Williamson continued, his firm took orders 
for some very large vessels, and executed them success- 
fully. The firm from whom it obtained the orders was so 
pleased with the result that unless something extra- 
ordinary happened, it would have a very satisfactory 
repeat order shortly, and one which would help to keep 
the furnaces going for some time. They had some good 
orders coming along, and they hoped to be able for a year 
to keep going all the furnaces now in operation at the 
works. If they could manage to keep going as they were 
now, by the end of the year they would have had the biggest 
production in ingot tonnage that they had had for a long 
time, and probably the biggest they had ever had from the 
Siemens furnaces at the works. 


The Pipe Foundries. 


The Derbyshire pipe foundries are well em- 
ployed, and some capital orders have been secured lately. 
The Staveley Coal and Iron Company is to supply 20,000 
tons, of the larger sizes, to Leicester Corporation, 2000 
tons to Plymouth, and 11,000 tons to Egypt. The pipes 
in the last-named order are to range up to 30in. in dia- 
meter, and are for the extension of the Cairo main drainage 
system. The contract is a continuation of one which Mr. 
H. H. Beresford, the commercial manager of the com- 
pany, obtained when he visited Egypt a couple of years 
ago. The original contract was for the carrying of sewage 
to the north, while the present order will extend the system 
to Ghiza. The pipe shops at Staveley are assured of good 
work for a considerable period. 


Greek Reclamation Work. 


I have referred several times to the great work of 
land reclamation and irrigation in Greece to be undertaken 
by the Sheffield firm of Henry Boot and Sons, Ltd. The 
contract was signed some weeks ago, and the last formality 
—that of ratification by the Greek Senate—has now been 
completed, so that the work of survey, which is a pre- 
liminary to the carrying out of the actual engineering 
operations, will begin at once. Two engineering survey 
parties will leave London in a few days, and will be followed 
by other units. There are eight or more different areas 
to be surveyed. One additional area has already been 
included since the contract was signed, while a clause has 
been inserted to permit of still further additions. The 
areas ifically mentioned are :—Thessaly and the 
adjoining watersheds and lakes; the watershed of the 
rivers Louros and Arachthos, in Epirus ; the watershed of 
the river Acheron and the Margariti marshes in Epirus ; 
the watershed of the lakes of Jannina and Bapsista, in 
Epirus; the plain of Platania and Kalimbari, in Crete ; 
the watershed of Lake Kurna in Crete ; the plain of Messara 
in Crete; and the Kephisus area in Betia. The works to 
be constructed include reclamation, anti-flood, river and 
stream control, irrigation, and electric works. Messrs. 
Boot will employ their own engineers to carry out the 
survey. The actual workmen will be Greeks, but the 
carrying out of the contract will provide a considerable 
amount of work for England in the manufacture of diggers, 
dredgers, and similar heavy plant. Mr. O. N. Bakewell, 
the well-known irrigation engineer, has been appointed by 


It is still possible to give a good report with regard 
to steel trade conditions in North Lincolnshire. That area 
is enjoying an activity which other steel centres may well 
envy, and practically full time is being worked at the 
At the 
the steel foundry is 


gressive engineering requirements, on which the firm has 
specialised with such success that it has captured the bulk 


One of the busiest of the Sheffield works is also 
one of the largest—the great Vickers works of the English 
A very cheering account of the 
state of things there was given by Mr. A. Williamson, the 
general manager, at a dinner of the Vickers No. 1 branch 


able in this country, and he thought it had at least 85 per 
cent. of that work. For many years, he said, competitors 


and Sir Murdoch Macdonald has been retained as con- 
sulting engineer for the design of the future works. 


Bridging the Humber. 


The report of Sir Douglas Fox and Partners on 
the bridging or tunnelling of the Humber has now been 
received by the Hull and other public authorities concerned 
in the project. As already announced, the experts favour 
the construction of a bridge and a road bridge only. 
They do not find that a case for a railway crossing can be 
established. The bridge recommended is a high-level 
structure, allowing ships to pass underneath, with pro- 
vision for four lines of road traffic. The estimated cost, 
with approach roads, is £1,725,000. It is proposed that it 
should start from a point west of Hessle, 4 miles from Hull, 
and should stretch to Barton, a little more to the west on 
the Lincolnshire side of the river. The full length will be 
3} miles. There will be one span of 900ft., throughout 
which, and for 250ft. on either side of it, there will be a 
clear height of 90ft. at high water of ordinary spring tides. 
This span will be of the cantilever type, and there will 
also be two anchor spans, each of 240ft., and twenty-one 
subsidiary spans of 250ft., five north of the main span and 
sixteen south of it. The bridge would reduce the road 
journey from Hull and the Yorkshire coast resorts to 
Doncaster by 10 miles; to Lincoln, Northampton and 
London by 20 miles; and to Grimsby, which is only 
13 miles away as the crow flies, by 40 miles. The autho- 
rities interested in the scheme have appointed a deputation 
of ten to visit the Lord Privy Seal and the Minister of Trans- 
port, and discuss with them the question of Government 
assistance. Several of the representatives at the conference 
said that their support would depend upon the amount 
of financial responsibility from which the Government 
would be prepared to relieve them. 


Cutlery and Plate. 


The cutlery and plate trades are in much the same 
condition as has been reported in my recent letters, which 
means that a considerable amount of quietude is to be 
found. The export record of the cutlery branch for 
January and February is a poor one. The respective 
totals of £66,339 and £69,972 were much below previous 
averages. The exports for February were not of much 
greater value than the imports. A considerable fall is 
shown in the scissors department, while exports of safety 
razors and blades are also down. The figures of exports 
to Australia are exceptionally disappointing, but, on the 
other hand, trade with New Zealand showed a considerable 
improvement in February, as compared with January. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Iron and Steel Trade Outlook. 


TRON and steel producers in the North of England 
are ina despondent mood. It had been generally expected 
that by this time many spring contracts would have been 
arranged, but buyers are still simply purchasing from 
hand-to-mouth, and all the makers of pig iron have such 
lean order books that it is impossible to forecast the 
future course of events. Hitherto they have been able 
to avoid a stoppage of plant, but that is no longer a remote 
possibility. Home markets, while not making substantial 
demands, are more stable than the export, buying for over- 
seas being very spasmodic. It is confidently hoped, 
however, that as a result of an all-round reduction of 5s. 
per ton in the prices of Cleveland pig iron this week business 
will be stimulated. 


Cleveland Iron Trade. 


The long anticipated cut in Cleveland pig iron 
prices was made this week. Not since June of last year 
have prices been varied, but for four or five months past 
there has been a continuous decline in the quoted prices 
of raw materials, and although the ironmasters have to 
work off old contracts for ore and coke at higher prices 
before they could take full advantage of the cheaper 
materials, it has been evident for some time past that price 
cutting was bound to come. Indeed, there is reason to 
believe that the recent stagnation in business has been due 
to no small extent to the fact that consumers have been 
persistently refusing to place orders until they could do 
so on more favourable terms. Of late output has exceeded 
the demand and stocks have been increasing. However, 
Cleveland ironmasters have taken action at last and the 
reduction of 5s. per ton in the official minimum prices 
brings No. 1 foundry to 70s., No. 3 G.M.B. to 67s. 6d., 
No. 4 foundry to 66s. 6d., and No. 4 forge to 66s. These 
figures are just 6d. per ton in excess of those ruling a year 
ago, and it is hoped that such a substantial reduction will 
give an impetus to the Cleveland industry. 

Hematite Pig Iron. 

Stocks of East Coast hematite pig iron are assum- 
ing disquieting proportions. Producers are in much need 
of orders and are cutting prices, but buyers are not tempted 
to operate to any extent by the offers. Merchants have 
quite a lot of iron on hand and are underselling makers. 
Comparatively cheap continental hematite is now exten- 
sively used by consumers abroad, who have hitherto been 
substantial customers of this district, and export demand 
for East Coast brands has shrunk to almost vanishing 
point. Home business is quiet. Terms of contract are 
a matter of individual negotiation and yary a good deal. 
For ordinary qualities 77s. is a full quotation, and is said 
to be at least 2s. 6d. below cost. No. 1 quality is at a 
premium of 6d. per ton. 


Ironmaking Materials. 


The futility of attempting to make new contracts 
for foreign ore under existing conditions is fully realised 
and quotations are quite nominal. Imports against old 
contracts are greater than consumers care to accept, as 
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put at 21s. 6d, per ton c.i.f. Tees. Blast-furnace coke is 
slow of sale, and with supply abundant prices are weak. 
Durham good average qualities are no more than 20s. 
per ton delivered at North-East Coast works. 


Manufactured Iron and Steel. 


Although business develops slowly in the manu- 
factured iron and steel trade, there are one or two bright 
features, and producers of most descriptions of material 
have fairly good order books and hold to recent quotations. 
Shipyards on the North-East Coast will be busy for some 
time on contracts secured, but just at present specifications 
for the execution of requisites for the construction of 
steamers are not being distributed very freely. Railway 
material is fairly well taken up, and customers for con- 
structional steel are accepting considerable supplies. Prices 
are all unchanged. 


The Coal Trade. 


With the low prices ruling in Scotland and the 
heavy subsidy for export from the Yorkshire area, mer- 
chants take a pessimistic view as to any early revival in 
the demand for Northumberland or Durham coal. At 
the same time, there are many who regard the outlook 
as brighter than it was two or three weeks ago. Although 
the bookings of best steams for the remainder of this 
month are relatively heavy, there is still a surplus available 
for which holders are eager to find buyers. Best Northum- 
berland steams range from 14s. 6d. to 15s. Tyne prime 
and other classes are, on the whole, a slow trade and 
prices are easy, prime large being at 14s. 6d. and small at 
lls. 9d. Without showing any pronounced feature, coking 
unscreened is in a better position for early loading, and, 
subject to a steady arrival of tonnage, is a shade brighter 
in tone. Sellers hold steadily at 14s. to 14s. 6d. for ordinary 
good descriptions. Best gas qualities are on offer at 
unchanged values of 16s. 6d. to 16s. 9d., and these figures 
can only be discounted under special circumstances. 
Secondary gas coals find new business scarce, and quota- 
tions are easy at 14s. to 14s. 3d. Best class bunker coal 
is in fairly good demand and from the coaling stations 
there are a few orders under negotiation. Special qualities 
hold to 16s., best are moderately steady at 15s., and 
ordinary easy at 14s. There is a limited supply of gas 
coke, which is, however, difficult to clear owing to the 
scarcity of demand, and offers of 21s. are unattractive to 
consumers. For ordinary patent foundry coke stocks are 
large and buyers hold off. Prices are weakly held at 18s. 
to 18s. 6d. Beehive and superior grade foundry coke is 
steady at 26s. to 30s., but production is kept down to 
actual booked orders. 


Order for Tyne Shipyard. 


Swan, Hunter and Wigham Richardson have 
secured a contract to build a motor-tanker of 9000 tons 
deadweight for a Norwegian whaling company. 








SCOTLAND. 
(From our own Correspondent.) 
Steel. 


Tue steel market is rather subdued in tone. 
Makers as a rule are only moderately well placed as 
regards fresh business, and it is only with the greatest 
difficulty that plants are kept going. So far as can be 
ascertained, it has not yet been found necessary to resort 
to short time, but such measures cannot long be avoided, 
unless specifications become more plentiful. In this con- 
nection it is hoped that the opening of navigation in 
Canada and the general widening of activities usually 
associated with the spring months, will give an impetus 
to all branches of the trade. It is anticipated that Canada 
will take more material than last year, when shipments 
were certainly most encouraging. Several contracts have 
already been placed with British makers representing a 
fair tonnage. In the meantime, shipbuilding specifications 
are somewhat disappointing, and export requirements are 
not too encouraging. 


Tubes. 

Though more stable conditions have been estab- 
lished, the tube trade has been slow to respond. Makers 
here are interested in the latest announcement from the 
Continent to the effect that continental hoops and strips 
have now been included in the Steel Cartel’s arrangements. 
Local makers anticipate a seasonal improvement in the 
overseas demand for tubes, but meantime business generally 
is quiet. 


Sheets. 


The position with regard to sheets has improved 
since the fixing of a minimum price for galvanised descrip- 
tions. Orders for galvanised sheets have been larger than 
for some time past. Black sheets, too, have a fair turnover. 


Iron. 


Bar iron makers have nothing fresh to report, 
business continuing on meagre lines with the home price 
fixed on the export quotation nominally unchanged. 
Re-rolled steel bars likewise have a lean time. Prices are 
still about £7 12s. 6d. per ton home or export. 


Pig Iron. 

The steel works are taking fair quantities of 
basic iron, but the market is weakening, owing to a con- 
tinuance of foreign competition. Local outputs are 
restricted, and the position is complicated by imports 
of Indian as well as continental material, while shipments 
are decreasing. The fixed minimum values are still 
unchanged. 


Scrap. 
Consumers generally are taking smaller quantities 

of scrap, and prices on the whole are easier, with heavy steel 
quoted 65s., cast iron machinery 69s., and heavy basic 
62s. 6d. per ton. 








Coal. 


The dearth of export business is keenly felt in 
Fifeshire and the Lothians, and idle time is likely to 
increase. In view of this scarcity, it is rather disappoint- 
ing that out of 107,000 tons of British fuel accepted by the 
Swedish State Railways, only some 12,000 tons will be 
Scottish coal. It was not anticipated that the quantity 
would be large, but disappointment is expressed that the 
amount allocated is so much less than last year. General 
conditions are unchanged, all qualities of coal, with the 
exception of Lanarkshire splints and navigation sorts, 
being rather short of orders. Aggregate shipments 
amounted to 241,176 tons against 231,423 tons in the 
preceding week and 243,860 tons in the same week last 
vear. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade. 


One week is very much like another, so far as 
the coal trade is concerned. The position in the early part 
of the week is fairly satisfactory from the point of view 
of tonnage supplies at the disposal of the collieries, but 
after a day or two the docks present an unsatisfactory 
appearance, and most of the collieries are in a bad way 
for an outlet for their coals. At the end of last week, 
for instance, the number of idle tipping appliances at the 
various docks was 23 and only five steamers were waiting 
to berth. As the result of arrivals over the week-end the 
position on Monday was that twelve tips were idle and 
nine steamers were waiting. Before the week is out, 
however, it is practically certain that most collieries will 
be experiencing the utmost difficulty in avoiding temporary 
stoppages. In fact, irregular working at the pits is prac- 
tically certain, for the reason that new business is negligible 
and tonnage in dock is insufficient to keep all collieries 
anything like busy. There is no doubt that it is a matter 
for surprise that the weekly returns of shipments continue 
to be so good, though the figures for last week show that 
the total was round about 50,000 tons less than the pre- 
ceding week. The bulk of the shipments that are being 
effected are undoubtedly on contracts entered into some 
time ago, because the current demand for coals is meagre 
in the extreme, and the fact that it does not promise to 
improve in the near future is causing considerable anxiety 
in colliery circles. There is no contract inquiry of any 
account on the market at the moment, except that for 
the Egyptian State Railways, though prices for this 
inquiry do not go in until towards the end of next month. 
The inquiry recently for 20,000 tons of sized coals for 
Spanish sugar works has been lost, as the order has been 
placed for Spanish coals. Reports from abroad show that 
stocks of coals are heavy, which, unfortunately, means 
that foreign consumers are not likely to display much 
interest in fresh supplies for some time. The coaling 


stations abroad are also well supplied for the reason | 


that tonnage on the move is so reduced. Recent returns 
show that over 470 steamers of all flags have been laid 
up, these vessels having an aggregate carrying capacity 
of two and three-quarter million tons. There is reason 
to believe that some of the steamers which have been 
reported to have been taken out of service have again been 
put into commission, but the number is not considerable. 


South Wales Coalowners. 


At the annual meeting of the Monmouthshire 
and South Wales Coalowners’ Association held on 
Tuesday, Mr. D. Farr Davies was elected chairman and 
Mr. W. D. Wight vice-chairman for the ensuing year. The 
latter is a past-president of the South Wales Institute of 
Engineers. A statement of the output of members in 
the twelve months ended December 31st last showed a 
total of 45,672,057 tons, an increase of 5,126,901 tons upon 
the total for 1928. Mr. W. R. Hann, director of the Powell 
Dufiryn Steam Coal Company, Ltd., has been elected 
chairman of the Commercial Committee of the Coalowners’ 
Association and Mr. Percy Phillips, who is associated with 
Partridge, Jones and Co., has been appointed vice- 
chairman for the ensuing year. 


South Wales Docks Improvements. 


The announcement last week that the Great 
Western Railway Company had received Government 
approval of schemes for dock improvements in this district 
estimated to entail an expenditure of £3,000,000, created 
a great deal of interest and satisfaction, but barely had 
24 hours elapsed before there was a disappointment for 
the Swansea traders. Included in the G.W.R. scheme was a 


| prices all round are on the schedule basis. 





| 
| 





proposal for the construction of a new entrance to the | 
King’s Dock, a very necessary project ; but, unfortunately, | 


the Select Committee of the House of Commons considering | 


the Bill promoted by the company came to the conclusion 
that a case had not been made out. It looks, therefore, 
as if this part of the company’s plans for development 
will be postponed for a considerable time. The Committee's 
decision came as a bombshell to the Swansea coal and 
shipping interests, who regarded the passage of the Bill 
as an easy one. Trade leaders do not intend to let matters 
remain as they are, and the question of taking further 
steps is receiving consideration. Alternative sites for 
another entrance to that proposed in the Bill which was 
rejected are under discussion. The scheme submitted 
by the G.W.R. Company meant an expenditure of a 
million pounds. The lock would have been 850ft. in 
length and 110ft. in width. Opposition to the proposal 
came from Palmer’s Shipbuilding Company, but during 
the inquiry it was stated that the G.W.R. Company was 
prepared to take over the Palmer undertaking if it was 
seriously interfered with. 


Works Items. 


It is reported that trade depression is responsible 
for the Whitford Steel Sheet Galvanising Works at Briton 
Ferry, belonging to the Grovesend group, closing down 
last Saturday, resulting in 500 men being put on the 
unemployed list. As against this a restart of work has 














been made at the Villiers Tinplate Works at Briton Ferry. 
These works had been idle for some months owing to 


alterations and renewal to plant. It was e ted that 
during the present week work would be at full swing and 
that 300 men would be engaged. It is now stated that 
the dispute between the employers and the fuel workers 
at Swansea has been settled. It will be remembered that 
about 700 men went on strike towards the end of last 
year and the works were idle for about a fortnight. The 
men refused to accept the proposal of the employers for 
a reduction of 10 per cent. in wages and increased hours 
of work. Eventually the men returned to work on the 
old terms on the assurance that unless an agreement was 
reached before March 17th the matter in dispute would 
go to arbitration. The men have now voluntarily agreed 
to accept the terms of the employers. 


Current Businese. 


The tone of the steam coal market remains 
without any improvement. The feature continues to be 
the absence of demand for large coals and, as a consequence, 
Sized coals 
also display much irregularity, while smalls are not so 
much in demand and vary according to the individual 
position of collieries. Some discussion has been caused in 
coal trade circles by the controversy which has arisen 
between the Great Western Railway Company and the 
colliery undertakings regarding the prices quoted for 
supplies. As is well known, the G.W.R. Company is the 
largest single consumer of coals from this district. It is 
understood that the collieries have quoted prices in 
accordance with the schedule under the marketing scheme. 
It is officially denied that the G.W.R. Company has carried 
its opposition to these prices to the length of making 


| purchases of coal in Yorkshire, which in an ordinary way 


would have been drawn from this district. The coke 
market remains about steady and patent fuel makers are 
fairly well off for orders. Pitwood shows no change and 
is round about 26s. 6d. to 26s. 9d. 








LAUNCHES AND TRIAL TRIPS. 


ATHELLAIRD, motor tank ship; built by Cammell Laird and 
Co., Ltd., to the order of United Molasses Company, Ltd.; 
dimensions, 475ft. by 63ft. by 35ft. Engines, two sets of B. & W. 
type Diesels ; constructed by J. G. Kincaid and Co., Ltd.; trial 
trip, March 5th. 


MaRaTHON, oil tank steamship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Halle and Peterson ; 
dimensions, 440}ft. by 58}ft. by 33jft.; to carry 10,725 tons. 
Engines, inverted direct-acting triple-expansion, pressure 180 |b. 
per square inch; constructed by Wallsend Slipway and Engi- 
neering Company, Ltd.; trial trip, March 8th. 

New ZEALAND, twin-screw motor tanker; built by Barclay, 
Curle and Co., Ltd., to the order of Erling H. Samuelson ; 
dimersions, 483ft. by 65ft. 3in. by 36ft. 9in. Engines, Barclay, 
Curle-Doxford opposed-piston airless injection, 480mm. bore 
by 1880 mm. combined stroke, 3600 B.H.P.; constructed by the 
builders ; launch, March 12th. 


Kampar, motor ship; built by the *‘ De Maas "’ Shipbuilding 
Company, to the order of the Royal Packet Company ; dimen- 
sions, 165ft. by 28ft. 8in. by 10ft.; 400 tons deadweight. Engines, 
250 H.P. five-cylinder Sulzer Diesel ; trial trip, March 14th. 


PLATANO, turbo-electric cargo steamer; built by Cammell 
Laird and Co., Ltd., to the order of Elders and Fyffes, Ltd.; 
dimensions, 415ft. by 56ft. by 3‘ft. Engines, one B.T.H. 5500- 
kW turbo-alternator ; constructed by British Thomson-Houston 
Company, Ltd.; launch, March I4th. 


Bexevict, steamship; built by Cammell Laird and Co., 
Ltd., to the order of Booth Steamship Company ; dimensions, 
405ft. by 54ft. by 37ft. Engines, triple-expansion ; constructed 
by the builders ; trial trip, March 15th. 


Baron Erskine, steamship; built by David and William 
Henderson and Co., Ltd., to the order of H. Hogarth and Sons ; 
dimensions, 350ft. by 50ft. by 25ft. 9in.; gross tonnage, 3700 
Engines, triple-expansion, 21jin., 37in., 62in. diameter by 42in 
stroke, pressure 210 lb. per square inch; constructed by the 
builders ; launch, March 17th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ruston anp Hornsey, Ltd., Lincoln, have formed a private 
company, under the title of Société Anonyme des Moteurs 
Ruston-Hornsby, 5, Avenue de la Republique, Paris, to exploit 
the firm's oil engine business in France and the French Colonies 


Messrs. SanpperG, 40, Grosvenor-gardens, London, 8.W. 1, 
have received an official letter from the Minister of Railways of 
the National Government of the Republic of China, appointing 
them honorary technical advisers to the Ministry of Railways 
It is to be hoped that when political conditions improve the 
necessary finance will become available for the reconditioning 
and extension of China's railways. 








CONTRACTS. 





Tue Generat Evecrric Company, Ltd., has secured a con- 
tract for some 308,000 “Osram” electric lamps from the 
Director of Navy Contracts of H.M. Admiralty. The whole of 
these lamps will be made at the company's works at Wembley 
and Hammersmith. 


Tue Enouisu Exvecrric Company, Ltd., of Queen's House, 
Kingsway, London, W.C. 2, has received orders from the Bir- 
mingham Corporation for forty double-deck, top-covered omnibus 
bodies. They will be mounted on A.E.C. “ Regent " chassis to 
seat fifty-eight passengers, and will have safety glass throughout 
and stainless steel fittings ; and from the Newcastle Corporation 
for three double-deck, top-covered omnibus bodies, each seating 
fifty passengers. The seats in the upper and lower saloons will 
be upholstered in moquette. The bodies will be made for 
mounting on A.E.C, “ Regent " chassis. 








Tue Mipsaw Universat Woopworker.—In connection with 
the description of the universal woodworker that appeared in our 
issue of March 7th, we have been asked by the Midland Saw and 
Tool Company, Ltd., to explain that the machine has a sub- 
sidiary shaft in the bottom carrying a cone pulley, which enables 
the spindle to run at 1800 r.p.m. for sawing and at 4000 r.p.m 
for planing. The machine carries an 18in. circular saw giving a 
Tin. depth of cut. 
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Current Prices for Metals and Fuels. 


IRON ORE. STEEL (continued). FUELS. 




















N.W. Coast Home. Export. - ; 
(1) Native . 19/6 to 21,-| N.E. Coasr—- €s dad. £ «s. d. £ 4 d. = ne 
(1) Spanish 21/6 to 23 Ship Plates . 815 0 oy. Sere ae eee 
sANARKSHIRE Export 
N.E. Coast Angles . 87 6.. 77 6 (f.0.b. Glasgow )}—Steam i4 
Native. 18/— to 21 Boiler Plates (Marine) 10 10 0 i: o Ell. 15/6 
Foreign (c.i.f.) 21/6 ” ~ (Land) 1 0 0 1 - Splint 16/9 to 18, 
- - “a - on 6 77s Trebles 13/- to 13/6 
Heavy Rails se 0 - - Doubles 12/6 to 12/9 
PIG IRON. Fish-plates 12 0 0 te it Singles 12 
Home Export. en wo - a ~ - £9 to S09 Gs. AYRSHIRE 
. - “ee 8 F ” : mg . (f.0.b. Ports)}—Steam 13/6 
Soft Billets 617 6 x . 
(2) ScoTLanp ase o Jewel 17 
Hematite 4k © N.W. Coast - ms Trebles 13/3 
We. 3 Foundry 40 6 Barrow FiresHIRE 
No. 3 Foundry 318 © Heavy Rails 8 10 0 f.o.b. Methil or Burnt 
Light Rails 815 Oto9 0 0 island—Steam 11 9to 13 
N.E. Coast— Billets 615 O0teo9 10 0 Screened Navigation 17 
Hematite Mixed Nos +16 6 316 6 MANCHESTER Trebles 13 
No. | 5 iv 0 817 0 Bars (Round) ®* £4. Doubles noe 
— (Small Rovnd ) 8 2 6to8 5 6 : wae ald 
No. | +10 O +10 O Mocge uingd = : - ~ (f.0.b. Leith)}—Best Steam 136 
Silicious Iron +10 O ;10 O ” (Soft Steel) 9 0 0 815 0 Secondary Steam 13/3 
No. 3 G.M.B 376 376 Plates .. 817 6to 9 2 6 > on ali a4. 
No. 4 Foundry 6 6 6 6 » (Lanes. Boiler) 1 0 0 Seite .° 
No. 4 Forge 3 6 0 3 6 | SHEFFIELD Sinaiee 12 
Mottled 2 5 6 +5 6 Siemens Acid Billets 9 10 0 (basis) 
White 5 6 a a Hard Basic. . 9 2 6and9 l2 6 ENGLAND 
ven ooo Basic : ~ ; ands8 2 6 (8) N.W. Coast 
p Steams 21,6 to 23 
3) Staffs (Delivered to Station.) Hoops 915 Otold 0 6 mere 38/— to 51 
All-mine (Cold Blast) Soft Wire Rods 8 0 0 Coke 23/— to 236 
North Staffs. Forge 315 6 MIDLANDs— NORTHUMBERLAND 
Foundry 319 6 Small Rolled Bars 8 0 Oto 815 0 Best Steams 15 
m Billets and Sheet Bars 6 2 6to 612 6 Second Steams 14/-to 14.3 
(3) Northampton . . ps * : 
Foundry No. 3 315 0 Gul. Sheets, f.0.b. L'pool 11 17 6 Steam Smalls ll 
. : : Sheets (30 W.G.) . 16 7 6 Unsecreened 13 
Forge 311 0 o 
Angles 2 a Household 25'— to 37 
(1) Derbyshire Joists 810 0 Dvawam 
No. 3 Foundry 318 6 Tees 9 7 6 Best Gas 16/3 
Forge 314 6 Bridge and Tank Plates 8 17 6 Second 13/9 to 14/3 
Boiler Plates 912 6 Household 25/— to 37 
3) Lincolnshire Foundry Coke 25/— to 30 
No. 3 Foundry 313 6 , SHEFFIELD inland 
No. 4 Forge 3.9 6 Best Hand-picked Branch 26/6 to 28 
Basic ‘ NON-FERROUS METALS. Derbyshire est Bright House 21/— to 23 
(4) N.W. Coast -_ 5 50. ote Me 18/8 te 10/8 Best House Coal 20/6 to 21/6 
N. Lanes. and Cum. Boosh Tin (cash) ¥ 162 a 0 Gevsened House mae 0 ° nado 
4 9 6 (a) (three manthed 164 2 6 oe aes an nad _ 
Hematite Mixed Nos #11 6(b) Co “el (cash) ; es 2 a Yorkshire Hards 15/6 to 17 
\ 1B ete) PI oi Ps Derbyshire Hards 15/6 to 17 
) ~ months) 66 17 6 Rough Slacks 9/— to 10 
i Spanish Lead (cash) ig ll 3 Nutty Slacks 7/6to 8/6 
*» » (three months) 18 15 0 Smalls 3/-to 5 
MANUFACTURED IRON. Spelter (cash) : : 8 5 0 Blast-furnace Coke (Inland) 17/— on rail at ovens 
Home. Export. = (use martin) 13 6 Furnace and Foundry Coke (Export), f.o.b. 20'— to 21 
; MANCHESTER— 
ne fad fad Copper, Best Selected Ingots 77 & ©} Canpire— (9) SOUTH WALES 
se aa Electrolytic ‘ 84 7 6 Steam Coals : 
Crown Bars 10 5 0 oe 915 0 A Strong Sheets ; 110 0 0 Best Smokeless Large 20 
Bust ° : = “2 Tubes (Basis Price), Ib. 013 Second Smokeless Large 18/9 to 19/9 
N.E. Coast Brass Tubes (Basis Price), Ib 011 Best Dry Large. 18/9 to 19/3 
Iron Rivets 2 PD .. » Conderser, Ib. Se 2 2 Ordinary Dry Large . 18,— to 18/6 
Common Bars 1015 0 ; Lead, English 20 5 0 Best Black Vein Large 18/3 to 18/6 
Best Bars... . oo ee » Foreign 18 17 6 Westerp Valley Large 18/— to 18/3 
Double Best Bars 1115 0 Spelter ; 18 15 0 Rest Eastern Valley Large 18/- to 18/3 
Treble Best Bars 12 5 0 Aluminium (per ton-——raw ingot) £95 beg lag one en . “na a 6 
LANCS. 7 Ordinary Smalls 12/9 to 13/3 
Crown Bars 10 15 0 Washed Nuts 17/6 to 23/6 
Second Quality Bars 915 0 - FERRO ALLOYS. No. 3 Rhondda Large 20/6 to 21 
Hoops 13 0 0 i “ Smalls 15/6 to 16/— 
. Tungsten Metal Powder 3/44 per Ib. No. 2 . Large 17/— to 17/3 
5. ¥ouus. Ferro Tungsten . . , . 8/- per lb. a ss Through 16/~ to 16/6 
Crown Bars lt 0 0 ‘ Ber Ten. Per Unit x ; Smalls 14/— to 14/3 
Best Bars - 10 0 Ferro Chrome, 4 p.c.to 6p.e.carbon £23 7 6 7 Foundry Coke (Export) 32/6 to 37/- 
Hoops 12 0 0 °° 9 6 p.c. to 8 p.c . £22 10 O 7 Furnace Coke (Export) 27/- to 28; 
MIDLANDS - 8 p.c. to 10 p.c. £22 0 0 7 Patent Fuel .. ; 22/- to 22/6 
Crown Bars. . 10 0 Otol0 7 6 : » Specially refined Pitwood (ex ship) 26/6 to 26/9 
Marked Bars (Staffs.) .. 1210 0.. . ™ Max. 2 p.c. carbon £33 10 0 10 Swansea— 
Nut and Bolt Bars - 9 2 6to 9 7 6 Ip.c.carbon .. £38 0 0 13/6 Anthracite Coals : 
Gas Tube Strip et i, - . 0-70p.c.carbon £40 10 0 15 Best Big Vein Large $5/- to 38/- 
= earbon free .. Id. per Ib. Seconds .. . , 28/6 to 32/- 
~ | Metallic Chromium .. . ; . 2/7 per Ib. Red Vein : 23/6 to 28 /- 
Ferro Manganese (per ton) j . £13 15 0 for home Machine-made Cobbles 42/6 to 45/- 
STEEL. (d) £13 10 0 for export Nuts bo. gp hile ah 43/— to 46/— 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c . £11 10 0 seale 5/— per Beans ; . 25/— to 27/6 
£ s. d. £ s. d. unit Peas ’ nip 19/6 to 20/- 
(5) ScorTLanp o - 75 p.e. ; - £19 0 O seale 7 per Breaker Duff 10/6 to 11/— 
Boiler Plates (Marine)... 10 10 0 : 10 10 0 unit Rubbly Culm 11/— to 12/- 
, » (Land) 10 0 0 10 0 O| ., Vanadium 12/9 per Ib. Steam Coals : 
Ship Plates, jin. andup 815 0 715 0 » Molybdenum .. . P 4/2 per Ib. Large car 20/— to 21/- 
Sections .. eo? 6 776 » Titanium (carbon free) .. ¥ 9d. per Ib. Seconds oe 18/6 to 19/6 
Steel Sheets, jin. oe 2 oe ee 8 15 0] Nickel (per ton) . ‘ £170 to £175 Smalls .. .. ‘ 12/6 to 13/6 
Sheets (Gal. Cor. 24 B.G.) 12 15 0 12 5 0] Ferro Cobalt os ; .. 9/6 per Ib. Cargo Through 15/6 to 16/6 
(1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 
All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
rail at ovens and f.o.b. for export. (9) Per ton f.o.b. (a) Delivered Glasgow. (5) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate : Joists (minimum), 12/6 ; 


Ordinary Ship, Bridge, and Tank Plates and Sections, 10/- if home consumers confine purchases from associated British Steel Makers 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Steel Cartel. 


THE programme of minimum prices and of a 
central sales organisation for the distribution of orders 
pro rata, which is to form the basis of the Steel Cartel 
renewal, was again discussed in Paris last week. Failure 
to come to a definite agreement may be inferred from the 
decision to prolong the Cartel for another six months. It 
is hoped that by then the difficulties in the way of fixing 
the quotas to be accorded +o producers will be overcome. 
Meanwhile it has been decided to make no change in the 
maximum steel production during that period. Whether 
that maximum will be attained is doubtful in view of the 
prevailing condition of trade generally, which shows signs 
of increasing slackness every week. While there is a 
tendency to put as good a face on the situation as possible 
and to show that there are elements of activity which will 
render a real crisis unlikely, it is certain that in the steel 
and other trades there is much less activity than formerly. 
Usually, when the building trades are active, there is 
plenty of work elsewhere, but now they have very little 
effect upon other industries, which are for the most part 
stagnant. The situation in the industry has 
rarely been so bad as it is now. 


A New System of Carburation. 


An unexpected development in carburetter 
design has been reached by Monsieur Frank Lioud, who 
presented recently to the Comité Scientifique du Pétrole 
a method of employing hydrated fuel mixtures in petrol 
engines. The fuels include alcohol with 10 per cent. of 
water and even a mixture of petrol and water, the latter in 
the proportion of 10 to 15 per cent. The importance of 
this new system of carburation is that it permits the use of 
methyl aleohol without the necessity of dehydrating it, 
which has so far ruled that fuel out on account of the cost. 
Although no information is revealed about the construc 
tion of the device, it is stated that it is controlled in much 
the same way as the usual type of apparatus. It is inferred 
that the vaporised water in the cylinders prevents the 
formation of peroxides which are believed to cause pre- 
ignition. The mixture can therefore be used with greater 
compressions, and tests carried out have, it is said, shown 
a notable reduction of consumption and increase of power 
as compared with petrol. It is affirmed, for example, 
that a car which covered 100 kiloms. at a speed of 40 kiloms. 
an hour with a consumption of 9-5 litres of petrol accom 
plished the same distance at a speed of 52 kiloms. with a 
consumption of 8-9 litres of petrol with a small admixture 
of water. On one of the steepest roads around Paris the 
ear which started at the bottom at the same speed in both 
cases arrived at the top, with the “ hydrocarburetter,” 
at a speed of more than half as much again as with the 
ordinary petrol carburetter 


State Railways. 


The State system was alone amongst the French 
railways to show a big deficit in 1929, this amounting to 
something like 210 million francs. The railway, which is 
of so much interest to British and Transatlantic travellers 
in France, has always been a failure financially, and when 
the old Compagnie de |’'OQuest was taken over by the State 
its future appeared to be hopeless. It became a State 
railway because there was no other way out of the diffi- 
culty, and when, later on, the State was prepared to hand 
it over to other companies none of them would accept the 
terms. They wanted to divide the railway up amongst 
them. Since then the State railway engineers appear to 
have come to the conclusion that if they are to do anything 
at all they must do it well, regardless of expense, and for 
years past the work of reconstruction has been carried out 
in a way that promises before long to make the railway one 
of the most efficient in the country. Still, there continues 
to be a hopeless deficit, which appears to be inherent to 
the system itself. This is ascribed to the fact that the 
goods traffic is mostly agricultural, which does not pay 
like industrial traffic, and also to the exceptionally heavy 
suburban service that is not remunerative. At the St. 
Lazare Station in Paris about 317,000 suburban passengers 
are dealt with daily, or 42 per cent. of the total of all the 
Paris stations combined. The object of the State railways 
now is to encourage long-distance passenger transport, and 
especially the American and British traffic, for which pur- 
pose services are being organised between Paris and the 
ports that compare favourably in comfort and speed with 
those of other railway companies. The terminus from 
Cherbourg is to be removed from the Gare St. Lazare to 
the Invalides Station, and other changes are being effected 
which, it is hoped, will eventually place tke State railways 
on a more satisfactory financial footing 


The Cherbourg Dock Station. 


The important works being carried out at Cher- 
bourg in order to permit the largest Transatlantic liners to 
enter the port and berth alongside the quays include the 
construction of what will be the biggest dock station in the 
country. Begun a little more than two years ago, the work 
is well advanced and the station will prove to be one of 
the most impressive buildings of its kind. There are two 
principal buildings, one 920ft. long and 138ft. wide for 
passengers and their luggage arriving by boat, and the 
other 780ft. long and 130ft. wide spanning the railway 
tracks and providing accommodation for passengers 
arriving and leaving by train. The architectural features 
are enhanced by a clock tower 215ft. high. The whole is 
constructed of reinforced concrete faced with artificial 
stone and coloured bricks. A long and tedious operation 
was the pile driving through what is mostly spoil from 
dredging, the piles being also of reinforced concrete. 


Flood Destruction. 


The Midi and Paris-Orleans railways have both 
suffered rather severely from the floods in the South of 
France, and many miles of track have sunk through the 
washing away of embankments. The five-span metal 


motor car 
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bridge at Moissac has been destroyed and three smaller 
bridges were washed away, while a five-span bridge between 
Montauban and Lexos will have to be partially recon- 
structed. 
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When an i tion is from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES 





302,284. December 12th, 1928.—Pistons ror INTERNAL 
CompustTion Ewnotines, Allgemeine Elektricitéte-Gesell- 
schaft, of 2/4, Friedrich Karl-Ufer, Berlin, N.W. 40, 


Germany 
The principal claim in this specification reads as follows : 
A cooled piston for double-acting internal combustion engines, 
having two piston caps that confine a transversely divided Cr 
sleeve characterised in that the piston caps are secured to a 
piston body mounted upon the piston-rod, and that the caps 
and parts of the sleeve are secured with a space for expansion 
only at one end of the piston body or to some other contiguous 
part of the piston in such a manner that they can expand 
freely. In the drawing, A is the piston-rod. The lower flange 
B of the piston-rod has secured to it one end of the piston cap C 
by means of the piston body D through the medium of the nut 
E. The upper part F of the piston body, which is divided from 
the lower part D in order to render the nut E accessible, is con- 
nected to it by means of the screws G, distance rings H being 
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interposed so as to enable the length of the piston to be varied. 

Ore end of the upper cap I of the pistor is secured to the piston 

body F by screws K, while the other end is free to expand just 

as is the cap C. The inter-communicating cooling chambers L 

of the caps C and I are sealed by means of stuffing-boxes and 

glands P from the space between the sleeve of the piston and the 
piston body that is closed to the atmosphere by the parts 

MN O of the sleeve. The middle portion N of the sleeve, which 

is not divided up longitudinally, is secured at the middle point 

to the piston body D by the screw Q, while the longitudinally 
divided parts M and O, which, when they are removed, render 

accessible the screws Q and the stuffing-boxes and glands P, 

are firmly held at one end merely by projections R by means of 

which they engage in corresponding recesses in the parts N of 
the sleeve or in the piston body D. The gaps 8 between the parts 
of the sleeve, and between the latter and the caps, are so large 
that both the piston caps referred to and the parts of the sleeve 

can freely expand.—February 6th, 1930. 

324,856. April 2nd, 1929.—SuPeRcHARGERS FoR INTERNAL 
Compvustion Enorves, The Alvis Car and Engineering 
Company, Ltd., and George Thomas Smith-Clarke, both 
of Holyhead-road, Coventry, Warwickshire. 

This invention relates to superchargers for internal com- 
bustion engines, for example, to those of the Roots blower 
type, and it has for its object to provide simple means for enabling 
the supercharger to be attached directly to the casing of the 
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engine. Such engine casings contain lubricant, and, in certain 
conditions, the blower is apt to draw oil out of the casing, along 
the driving shaft, and into the supercharger, which is detri- 
mental. Consequently, the supercharger is usually arranged 
remote from the engine casing from which the driving shaft 
projects, which is often inconvenient, but the present invention 
permits the supercharger to be attached directly to the engine 
casing without the objection above referred to. The engine 


casing A is formed with a flat wall B, through which a shaft C 
projects, this being the driving shaft of the supercharger D 
aud carrying the driving gear E, the connections to which are not 
shown. The supercharger is provided with a wall F parallel to 
the flat wall B of the engine casing, and the driving shaft pro- 
jects through this into the interior of the supercharger, where it 
carries a blower blade or rotor, shown at G. The end wall F 
of the supercharger is spaced a small distance from the wall B 
of the casing, and preferably a distance piece H is arranged 
between the walls of the casing and supercharger, which are then - 
bolted together. This distance piece H may be a loose piece or a 
ring or abutments, carried by either the wall of the supercharger 
or that of the casing. When a ring is used, it is drilled radially, 
as at K, to form one or more vents. The securing bolts are 
shown passing the whole length of the supercharger, and serve 
to clamp the two end walls F and L of the latter to the barrel 
M thereof, as well as to secure the complete supercharger to the 
engine casing. The outer end of the Seon is supported by a 
bracket N, from the side of the engine casing. With a vented 
space between the end wall of the supercharger and the wall of 
the engine casing, suction from the supercharger cannot be 
transmitted to the interior of the casing, and therefore an 
ordinary leak-preventing device, around the shaft, where it 
leaves the engine casing, serves to prevent the leakage of oil 





therefrom. Furthermore, oil is not drawn into the super- 
charger.—February 6th, 1930 
SWITCHGEAR. 
December 10th, 1028.—Hicu-vo_tace ELectricai 
Swircnes, Aktiengesellechaft Brown, Boveri et Ci of 


Baden, Switzerland. 

It has been found in high-voltage switches that owing to the 
shocks which occur when operating them, the insulators forming 
part of the moving parts of the switches are frequently damaged 
and destroyed, even when the acceleration and retardation of 
the moving masses are positively controlled by suitable actuating 
means for the system of levers. According to the present 
invention, this disadvantage is overcome by the moving part« 
of the switch being braked in one or each of the two extrem: 
positions by a device which first absorbs a portion of the energ) 
by the friction of a knife-like damping member between two o1 
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more leaf springs bent in the shape of a U, the remainder of the 
energy being taken up by a damping . which acts in the 
direction of motion of the damping member. By this means, the 
extreme positions of the switch are definitely fixed, while the 
setting up of vibrations is prevented either by the friction or by 
the wedging action produced between the ends of the re-ourved 
leaf springs and the back of the damping member. A high 
voltage electrical switch constructed with insulating pillars is 
shown by way of example, in which on the shaft A of the movable 
insulator B the two-armed lever C is rigidly keyed. One arm 
of the lever is acted on by the rod D, while the end of the 
other arm is formed into a knife-like damping member. E and 
F are braking devices, of which the device F operates when the 
switch is closed and E when it is open.—February 6th, 1930. 


$324,832. February 22nd, 1929.—Tuermostatic Evecrric 
Swircues, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C. 2, and the Hon. Charles 
William Stopford and Maurice Stanley Heywood Hunt, 
both of Research Laboratories of the General Electric 
Company, Ltd., Wembley, Middlesex. 
This invention relates to thermostatic electric switches of the 
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kind in which, as the temperature of the switch pasees through a 
predetermined value, the switch contacts open or close, depend 
ing on the direction in which the temperature is varying. The* 
object of the invention is to provide a neat and compact switch 
of this kind. The action of the switch is as follows :—When 
the temperature of the bi-metallic strip A changes sufficiently to 
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reach the predetermined value at which the switch is required 
to operate, the deflection of the strip produced by the tempera- 
ture change brings the soft iron strip B so close to, ‘the permanent 
magnet C that the magnetic attraction suddenly t 
elastic forces in the bi-metallic strip on which both the strip 
B and the moving contact D are mounted. The moving contact 
D is therefore caused to move rapidly into contact with the 
fixed contact E. When, on the other hand, the temperature 
changes in the opposite sense, the bi-metallic strip A tends to 
separate the contacts D and E, but the attraction exerted on the 
strip B by the magnet C prevents the separation until the elastic 
forces in the strip A reach a sufficient value to overcome the 
attraction ; and since the attractive force decreases more rapidly 
than the elastic forces as the distance between the armature 
and the magnet increases, the moving contact moves rapidly 
to the “open’’ position once the separation commences.— 
February 6th, 1930. 





MEASURING AND TESTING INSTRUMENTS. 


309,918. April 16th, 1929.—CuRRENT TransrormeERs, Inter- 
—- General _ Company, Inec., of 120, Broad- 
New York, U.S.A 

The g fee hee ~ of oil switches are often provided with 
transformer cores having secondary windings energised by the 
current flowing in the through-leads. Such current transformers 
may be used for measuring instruments, but as the number of 
primary ampére turns is generally small, accuracy of measure- 
ment is difficult to provide for. According to this invention, 
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the through-leads A are surrounded by cores B, which carry 
«a secondary winding C, and an auxiliary winding D. The 
auxiliary windings are fed from an alternating-current source, 
and are connected up in opposition one to the other. The 
secondary windings are, of course, connected so that the pres- 
sures induced in them by the primary current are added together. 
In this connection, they are not influenced by the current flowing 
in the auxiliary windings. The secondary windings work on a 
measuring instrument E.—February 6th, 1930. 


FURNACES. 


301,894. November 7th, 1928.—Inpuction Furnaces, Siemens 
and Halske Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

In the usual high-frequency induction furnaces without iron, 

a primary coil consisting of a copper tube is generally used, 

through which a cooling medium is passed. Such an arrange- 

ment is accompanied by considerable losses, especially owing to 
the Joule effect, since, under the influence of the skin effect, the 
high-frequency currents are concentrated on the inner side of 
the copper tube. According to the invention, the defect is 
overcome by the use of an induction coil made of solid material. 
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The coil A, which in this case consists of two thin copper 
bands or ribbons insulated from each other, which are wound 
cylindrically and cross each other in a regular manner, is fitted on 
insulating carrier members B, comprising upright rods. The 
coil with the carrier members forms a complete and transport- 
able unit, which is arranged in an annular container C. An 
a liquid, preferably oil, is passed through the container. 
It is advisable to cool the oil passing out at D and to carry it 
back at E, so that the same quantity of oil is constantly in cir- 
culation. The container with the coil surrounds the crucible- 
shaped furnace space F. The container is made of insulating 
material, such as vulcanite.—January 30th, 1930. 


MISCELLANEOUS. 


305,146. January 31st, 1929.—Sream Power PLAants AppPLic- 
ABLE FoR HEATING Purposes, International General Elec- 
tric Company, Inc., of 120, Broadway, New York. 

The live steam generated in the boiler A is conveyed to the 
turbine B, which operates on a condensing cycle, and is pro- 
vided with two tapping points from which preheating steam is 
withdrawn. The condensate from the condenser C is passed 
through two preheaters D and E, and is then returned to the 
boiler A at a predetermined temperature. In the arrangement 
illustrated, the preheater D is of the surface type, while the pre- 
heater E is of the direct mixture type. For the purpose of 
supplying hot water for heating , & branch circuit 
comprising a heat radiating apparatus G is ———— to the pre- 
heater E. A centrifugal pump F is included in b h cir- 
cuit and serves to effect the circulation of the bb The water 
is returned to the preheater E after passing through the heat- 





radiating apparatus G, so that, if the preheater is —s with 
&@ quantity of heat equal to that necessary for heating the feed 
water to the desi ture, ther with that given off 
in the apparatus G , the tem; rature of the feed water reaching 
the boiler is not red a d, the water passing — 
the apparatus G may be returned to ‘the p h Di 

or in addition to, the preheater E. The heat- radiating “ppt 
ratus G may serve to heat the ceiling of an engine-room or ot! 
building on which, when a certain outside temperature prevails, 
condensation occurs. The heating prevents such condensa- 
tion and the consequent dripping of water on to the engines. 











N2S056 

















| 4 oe a 
aos 
oo 
=). 
—— 
Se 


If the relative levels of the preheater and the heat-radiating 
apparatus are such as to promote natural circulation in the 
branch circuit, the centrifugal pump may be dispensed with. 
Again, the return branch of the circuit may be so connected to 
the main pipe leading to the preheater that the circulation is 
effected by the main feed pump. If desired, the arrangement 
may be such that water may be withdrawn for heating purposes 
from a preheater operating at a relatively high temperature, and, 
after giving up its heat in the radiator, may be returned to 
another poe r quis at a relatively low temperature.— 
February 6th, 

312,045. so ” 2ist, 1929.—Packine Devices ror Rvurat- 
inc Suarts, Sulzer Fréres Société Anonyme, of Winterthur, 
Switzerland. 

A packing device constructed in accordance with this inven- 
tion is shown applied to the compressor of a refrigerating 
machine comprising a casing A from which projects a rotating 
shaft B. A sealing ring C is secured to the shaft by means of an 
annular diaphragm E, and is provided with a rubbing surface 
which co-operates with a corresponding rubbing surface D 
carried on the casing A. The inner edge of the diaphragm E is 
clamped to the shaft by means of rings F and G and a nut H, 
while its outer edge is clam to the sealing ring C by means 
of a ring I and a nut K. No fluid can escape between the dia- 
phragm and the shaft or between the diaphragm and the ring C, 
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and in addition the diaphragm E serves to secure the ring C to 
the shaft in an elastic manner. To prevent the diaphragm being 
chemically attacked by the ammonia, it is made of stainless 
steel, and in order that it may have sufficient strength to with- 
stand the pressure of the ammonia and yet sufficient elasticity 
to permit movement of the ring C, it is made up of two or more 
thin laminations of about 0-1 mm. in thickness or even less. 
The nut H is screw threaded on its external surface to receive 
another nut L, and between this latter nut and the member K 
is a helical spring M which serves to force the rubbing surface on 
the ring C into contact with the rubbing surface D on the casing 
A. The foree with which these two surfaces press against one 
another can be varied from outside the packing device by turn- 
ing the nut L.—February 6th, 1930. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of payer 
notices of meetings inserted in this column, are requested to note 





that, in order to make sure of its insertion, the necessary information 
should reach this o; on, or before, the morning by 3 ednesday 
of the week preceding the meetings. In all cases the TIME and 


PLACE at which the meeting is to be held should be i be clearly stated 





TO-DAY. 
et oe — eee EE Be Hall, West: 
minster, 8.W.1. “ High-speed Diesel Engine,”’ by ° 
H. R. Ricardo. 3.30 p.m. 
InstTITUTION oF ELecTRIcCAL Encingerrs: Nortu-EasTeRNn 








SropENTs’ Secrion.—Armstrong College, Newcastle-on-Tyne. 


“ A Survey of Switch and Control Arrangements with Examples 
of Modern Practice,” by Messrs. J. Bennett and O. A. Chrisp. 
7.15 p.m. 

InstTITUTION OF MECHANICAL ENGINEERS.—Storey’'s-gate, 
8.W.1. “The Design and Results of a 600 lb. per Square Inch 
Boiler Installation,” by Mr. W. Nithsdale. 6 p.m. 

INSTITUTION OF MuNICcIPAL AND County ENGINEERS: WeEsT 
Miptanp Disrricr.—Visit to the Messrs.Tarslag (1923), Ltd.'s, 
works and the Earl of Dudley’s Round Oak Ironworks. Assemble 
at 2 p.m. 

Junior Instrrution or EnGingers.—39, Victoria-street, 
8.W. 1. “ Surface Combustion,” by Mr. M. V. Hurst. 7.30 p.m. 


Norrs-East Coast InstrruTion or ENGINEERS AND SHIP- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. ‘‘ Direct Flood- 
ing Calculations,”’ by Sir Westcott Abell. 6 p.m. 


SATURDAY, MARCH 22np. 


InstrruTion or Execrrica, Encrvgers: Norta Mipitanp 
Srupents’ Secrion.—Visit to the Yorkshire Copper Works at 
Stourton, Leeds. 2.30 p.m. 

INSTITUTION OF MUNICIPAL AND County EnGInrcERS : NortH- 
WesTERN aND Yorksurre Distraicts.—Town Hall, Halifax. 
“ Borough and County Borough Extensions in the Light of the 
Local Government Act, 1929," by Mr. F. Marsden 


MONDAY, MARCH 24ru. 


BRADFORD ENGINEERING Socirety.—Bradford Technical 
College. “* The Application of Steel-framed Buildings to 
Industry,” by Mr. P. T. Runton. 7.30 p.m. 


INsTITUTION OF ELEcTRICAL ENGINEERS: NorTH-EASTERN 
Crentre.—Armstrong College, Newcastle-upon-Tyne. ‘* The 
Imperial Chemical Industries, Ltd., Steam and Electric Power 
Plant at Bellingham,” by Messrs. H. A. Humphrey, D. M. 


| Buist, and J. W. Bansall. 7 p.m. 


Kino's Cottecek Enorseerinc Sociery.—King's College. 
London, W.C. 2. Anniversary meeting. “‘ A Brief Review of 
Mechanical Engineering Progress in the Past Thirty-four Years,"’ 
by Brig.-Gen. Magnus Mowat. 5.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 

“ Aids to Navigation” (Lecture I.), by Commander F. Ga. 
Cooper. 8 p.m. 


TUESDAY, MARCH 26ru. 

InstTiTruTION oF Crvim EnNcGingEerRs.—Great George-street, 
Westminster, 8.W.1. Discussion, “‘ Tyne Bridge, Newcastle,” 
by Mr. David Anderson; “The New Wearmouth Bridge, 
Sunderland,” by Mr. Geoffrey Lancaster Groves. 6 p.m. 

SHEFFIELD METALLURGICAL AssOcIATION.—-198, West-street, 
Sheffield. ‘‘ Common Defects in Steel for Gear Manufacture,” 
by Mr. F. W. Rowe. 7.30 p.m. 

WEDNESDAY, MARCH 2é6ru. 

InstiTuTION or CiviL ENGINEERS. ~Great George -street, 
Westminster, 8.W.1. Students’ Meeting. bang 4 as 
Applied to Engineering,’ by Mr. Philip John Pollock. 6.30 p.m. 

Newcomen Society.—Prince Henry's Room, 17, Fleet- 
street, E.C. 4. ‘‘ Winding Engines of Richard Trevithick,” by 
Mr. A. Titley. 5.30 p.m. 

Norts-East Coast InstrruTion oF ENGINEERS AND Suir- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. ‘ The Develop- 
ment of Auxiliary Machinery as Applied to Ships,” by Mr. E. G. 
Lowes. 7.15 p.m. 


THURSDAY, MARCH 271s. 

InstTITUTION OF ELecTrricaL EnGingers.—Savoy-place, 
W.C. 2. “ Developments in Machine Telegraph Systems and 
Methods of Operation,’ by Mr. H. H. Harrison. 6 p.m. 

Leeps AssociaTION OF ENGINEERS.—The Griffin Hotel, Leeds. 
* Travels in the Far East," by Mr. R. W. D. Rowntree. 8 p.m. 


SATURDAY, MARCH 29rua. 


Finsspury Tecunicat Cottece Op StupEnts’ Association. 
—The Trocadero. Annual dinner. 








CATALOGUES. 


Patmer’s Suirsuttvpine anp Iron Co., Ltd., Hebburn-on- 
Tyne.—A leaflet describing the “* Cahill " davit. 

Bupenserc Gaver Company, Ltd., Broadheath, near Man- 
chester.—Catalogue, Section 1, pressure and vacuum gauges ; 
Section 2, connections. 

EvERSHED AND VicNotes, Ltd., Acton-lane Works, Chiswick, 
W. 4.—Catalogue List 12-162B, dealing in some detail with the 
Midworth distant repeater. 

Stemens Broruers anv Co., Ltd., Woolwich, 8.E. 18. 
Catalo 641 of radio batteries for portable sets and Price 
Sheet No. 648 for batteries. 

Butt Motors, Ltd., Ipswich.—A complete list of motors, both 
alternating current and direct current, for all purposes, and a list 
of contracts recently executed. 

Daviw Brown anv Sons, Ltd., Lockwood, Huddersfield. 
Technical Data Sheets, No. 1110 and 1241, on the Voran front 
wheel drive and geared motor units. 

Joun Le Bovutitirer, Ltd., 13, Rood-lane, E.C. 3.—A set 

s of the M. A. N. works and their manufactures ; 
ates a catalogue of M.A.N. gas engines. 

Epcar ALLEN AND Co., Ltd., Sheffield.—Sixth edition of the 
booklet “‘ Drill Data,” price Is. 6d. net, and tenth edition of 
“* Steels for Motor Cars and Aircraft.” 

Cromrpton-Parxinson, Ltd., Bush House, Aldwych, W.C. 2 
—Two booklets, priced ‘Is. each, dealing with the installation 
and maintenance of Parkinson A.C, and D.C. motors. 


Rosert Bosy, Ltd., Bury St. Edmunds.—Catalogue 8.L. 6, 
which gives full particulars of seed and grain cleaning, grading, 
polishing, sorting, conveying and elevating machinery. 

Goopatt, Crayton and Co., Ltd., Hunslet, Leeds.—A 70- 
book illustrating some of the firm’s manufactures, which include 
pit headgear, tipplers, screens, elevators, conveyors, &c. 

ConsoLipATED Pneumatic Toot Company, Ltd., Fraser- 
burgh, Scotland.—Particulars of the manufacture and uses of 
the “ Little Giant ” and “ Red Giant * pneumatic and electric 
drills 

Lentz Parents, Ltd., 54, Victoria-street, 5.W. 1.—“ Poppet 
Valves for Locomotives,”’ a general a together with 
instructions for the care and maintenance of the oscillating cam 
poppet valve gear. 

G. A. Harvey awp Co., Ltd., Woolwich-road, 8.E. 7.—A 
booklet illustrating and describing some of the types of riveted 
and electrically welded work by the firm’s steel plate con- 
structional department. 

Pyweumatic Conveyance anp Extraction (1929), Ltd., 
Broadway Buildings, Westminster, 8.W.1—“‘A Treatise on 
Atmscnphacte Pollution,” by W. A. Smith, describing in detail 
the operation and advantages of the “ Pneuconex ” grit catching 
equipment. 
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